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ABSTRACT 


The thesis of this essay as that science policy in 
Canada touches upon and is touched by the deepest issues of 
DUBIIT Ce Tire mindependencegandsinteprativon.. “Generally science 
policy is treated 4s an Ordinaryecase of interest group 
Pols (res pad pub bie pOlLicyam MOweVver, Cacn Such case tas 
unique features and this study focuses on those of science. 
threc tevelseol analysis are pursued, © lhes first identities 
aa GYiticizes a technocratic tendency in contemporary 
Canadian politics. This tendency is to suppose that 
instrumental productivity and organization, to which science 
Caeun neue lyecontcrebute will allevrate contlict-reneratine 
scarei ty. FOr svite wealth produces happiness... “Level two 
Cue Gatesuaidecria LOLZeSmamreCinOCratlCIiptOCuIVvaity LOMSee 
knowledge as the key to wealth. This proclivity emphasizes 
di Inductivist mMethodoloey yy) the limitations of which are 
CisGissc Ud mwen OCOLNeT selta 1 oma GeUcCd mm Instrumental and 
TGC Lava see COnCcGULDON swcl Vea pi LOldiye tOnol Osc LCiInce 1 whach 
Was, Dut 15° not necessarily now, productive. Thardly 
emphasized is industrial-developmental research. Canadian 
deficiencies in these areas are traced to the behaviour of 
the subsidiaries of multi-national corporations owned in the 
United Sotates .s FOrempny Ownership 125 shown Co be “an important 
economic issue which relates both to Canadian independence 
from the United States and integration between English and 


French Canada. The advocacy of science policy by some is held 
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Coplemaivattenmpt) Co get arcumusmie political difficulty of 
the latent conflict between independence and integration by 
increasing productivity with science and technology, not 
foreign capital. Otherwise belt tightening for the purposes 
of Canadian independence condemns Quebec to dependency on 


Ene lysh Canada. 
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PINGSWEGKNESS Of *abientopias 15° this, that 
theyeteke utile OTcatectmaltrrcui ty sot Man rand 
assume it to be overcome, and then give an 
elaporate  4CcOun Gotme the sOvercoming Oo. the 
Sie uler ones. = | levmmurstrassume stimtenlo Man 
will want more than his share, and then are 
Very Ancenious in explaining whether his 
SVarer wll spe foe bigiened sD) VenOtOrT Car OF 
aeboon a 


sam J. Lundwall, Sctence Fiction (New York: 
DS Cree ese Ls) marty emis 


"Canadian public opinion has two dangerous 
PLropensi tres: 10 accepts the American myth 
thatswithyenouch science you ‘can reach and 
SUS tain al ideal State: On soCcrety, ald» to 
ACCOD Uetie ebuLOme ane my tists tewid Deen Ou el 
DOlicy Off any Kind you Can become as rich and 
poverruUllaswthe Unitedeatates . 


Harry Johnson, |Comments, on Senator Grossart's 
Paper, (tnerod, Ae (ior) ) 45°). 047. 
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Research CoMnetis waere: | wasmrorcec, tO contront some or them 
Sid ecLVeted Ne OpPOrlimnaty women ink about then. “My pursurt 
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legion of nameless information officers and secretaries who 
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nothing could have been done. The same is true of a number 
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CHAPTER ONE 


SCIENCE AND TECHNOLOGY IN CANADA 


INTRODUCTION 

When originally conceived, this study was to be 
ExGlusivelys davectedetosthermosr general tfeatunes#oftthe 
Caepoiiticalg@philosophic anderzimphilosophy fomscrence 
ussues evokedtbyuithe considerationssotsnationalescience 
policya? Featuresusuchyvas sthen were: exclusively in ¥mind were 
thoscearoghehencounterediam neaglyeanyicencentual yanspection 
ef screncempoli ays 1ylDoUbticss ly yuithesesconcepeuaieissuesi are 
iporbait,. thouch they may be assues more honoured in 
Silence thaiein Speech, in the pages which follow these 
issues will haveva’major part to play. 

While otethesereatestimomentaythese issuesedo not 
GxGlUSIVelyBOCGupygthe atlentuongorethis study jess vaenucsal 
aSmenesecuiWwoOmcimelsi1 OnSmOor-CconGep tual ,Cconcernpares 1tpis 
GlearyvihatgparticularereGattines mot the 15) eCanadranecontext 
nus tabeetaken “intosesccountws Appreciation gofaalh three 
topetherersenclemant poogcie taskeot gc lari tyingetherplace of 
Science im Ganadvan ssocietynandspolitics:. 

boas Hsitudy edi videammtomrhires maingpaness Bihemiirst 
devonesmitselpytosphialosophical questions aboutbythesnature 
Ofspolatresyyeliese ques Uionsmandsesirromethe susesob science 
as valeinSecuunenteost publive spolmicy ss eihensecondtpart tunns 
attention to questionsyarising within the scientific community 
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primarily questions of the methodology of science. In the 
CMishiwande last = part, LOCUS shits. to political questions 
arisin or oute or themCanadi'anwhe sro neal.” ccoepraphiveal and 
constitutional situation. 

What follows in this the introductory chapter is a 
discussion’ consi Stin cor efives par es 7 Part’ (1)"* outlines the 
ideas Ut Nationale science: pO Mmlcy = tart (2)° examines. the 
relevance" Of thes Canadian experience With national science 
DOULCy= lO" that adoa.wm Part Sietakcse up ther redevyance sor 
fiver Onda lars CrenMeces pOlrcys tO. Canadlanks pupiwe Ii tenes Neset 8 Part 
(4), asks*whether national’ science policy needs recommendations, 
OUManaly Sis. == Lastly, Parti(S)* out lines’ thes themes® ofithis 


study. 


ie tne DE eo nr GONei oe NOt Ol Cy 
ieetseCie ruc ors O01 Tiiiom sb ye itiatw the. uae a Tor de ba be 
over Canadian national science policy is only one symptom of 
a more fundamental, deeper-lyine ‘difficulty in the’ Canadian 
Polley = polme students Of Calddtan. scr1ence molvcy pe imever dt 
COmMCOUStLTULe) a is CInGc ddr ser. CONtaIncd ated Ot 
INVeStigalion. NMCCOTdingLy. «© tielr attention; 1S" narrowly 


(1) 


LUCUSCUMONeMatleLsm Ole St TolGem=pOlLCy TiPeCONel doe tle 
aQCMei oMere Moma tenes nO LeusmOL tlallaudan ascs ence: policy 
cannot be understood, much less resolved, without their first 
DEIN TecOUnlzeu as Maiitestattons Of the more general 
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nor the implicit goals of national science policy will be 
attained. 

Mnaeuronaleseience polreye is possible only ahenthe 
structural faults which cause it to emerge as an issue have 
been confronted and resolved. The key aspects of the 
character of science “in Canada have been generated by the 
SOCLE CY ESIMOStabasiG SOClalsand, economic structures. “Making 
policy efor sscience with ouuerirust schancina thes eminderly ine 
Seructures, is gionedoomedMeeyvere si’, Paowevem,ipossibiielinm some 
bydropomie sense thetalteredsecontieuration “ot sevence would 
tavet hint te tntlvence ton thoesemmore tinportantl socialvand 
economic is:tructures®. “Ihe mouse 7of ’scilence’vcan have “but 
Itt letatireeh onituterclepiamticotryso cive ty: 

ORtcourse feist ets Iwedellyerecormezed PLhat tcience as 
Telstted sta, Ene Movempervas Ve Paspects/ tot Cour vsocie ty. ‘Indeed , 
Pehisafon ichws “easion bthatits crence policy Mis: recurrently a 
Gause #10 pul Concerts Shonmethnose wiormmlace farth in 
SGrence sthe Hopewis that iby manipulating sicvence! those! more 
PeuMas MVess  Cutires Canmbe: altered Mrisivope +1s ether product 
OGeeneh er mis Vaknn Sethiomumes Gaparletrelabuonship Tou Symptom 
and disease for an indentify, or attempting to cure the 
dusi¢as iby quell yng “but tone isympton. 

Asuhas ibeenipreviewed (thismstudywprocesds a roms three 
MolMipersnectives VOrMunstmusmthat tommhalosophys his 
approach consists of a political philosophic analysis of the 
VOM PEC Cu DLOduGe sOnsClenGcMmmOL a nowledge, in public 
poOlwc yee PAN Cen Cainer clerins: "ateribured sto tkhiewlédre’, sasiwthe 


product of'science, byi ‘the advocates of a national science 
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DOLUCy = eWemMusteask, = Whateismthnemsrole ss. @Then.s"ps*this 
iO Lewes) ited Lenn 
Second is the perspective of science. From a philosophy 
OLESeI CNECHpOINT OTeVICW, an anes sis 4s conducted of the role 
OfPthempoti tical process ant rulane=science . “Here™ the’ question 
OPRCON CCN Sea Low En pDOSSiiMes to mri this tiewrolesascripeds TO 
HOLAPLesw i neser ence?! 
Pipakives thererisundercarcn=as politica analysis! of the 
aspectseor TetlOndals sciences policy parti culer to’ Canada 
Asked here is the question “Can Canada achieve the benefits 
of science, Such as they are wnderstood to be in view-of the 
constraints introduced by the preceding two perspectives?" 
DEUdyvVInC nett Onale scrence policy Grom those three 
Derspeecrivess PeSULtS™ IN anPexaiiiation Of ae rather diirerent 
Order 11 Om thesmeinstroam,Of public policy investi vations. 
PEiver pai yveetuw Ss dl eroTent ail two main Wways 
FITSt=wthis*study 2S Goncemed” primarily with 
evaluating the*polacys under examinatron, not anadyzinee ils 
CVOULMOUA GUL neILes LactusmoOlm .NcCUremnrOsSpectsu JUS tas! POLLcy 
Make1s* O01 Lene tend! to become so preoccupied with they analysis 
Crete teasipilaty or polsenes thatesight is. lost of the 
PILOTeques GUOlSmoOLedesmrabilttyAP SO top a tess wath policy 
StUCci Use Mee pun cCepOlIGy slaterature= abounds= wath studies 
Cimeastbe Licey. MGONtrivUtiiee COMthe bela terature Hsenoc® the 
PULpCOsewaiLeiandwe tie vprTior questions Ofmdesirabidity wal 1 
always be foremost in this study. 
NetUnavlyechiiseevaliatuLoiepjocecds=with™ Close gam tent 10N 


to the relevant evidence. Moreover such a study as this must 
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Recess ai LveDce Dinu OSOph i Ca mace We lamascmnracti cal. 1n 
character wa, conclusion .of redoubled, not, diminished, 
importancespnrecisely, because it 1s not. ceneral ly sheld_in 
either policy makin’ orwpol vwewmectucyin dc. 

Emphasis must be given to a second difference between 
chi Seaicemoresorthodox studgessou publicypolicy.  lhis -swudy, 
is argumentative. I maintain that contemporary proponents of 
aetot1ond les C1Giee Ol LCye Ormcanadam=eocchaton Maurace 
Lamontagne and those of a similar persuasion--are fundamentally 
mistaken. 

They eareamistakenetitstein themr conception of science in 
general. wopeciftically sithein mistake concerns, the 
expecfations ~Oletie anount and simpactmotatne, technological and 
ScOnoMmlLeserur es Science can be made (to iield under evenothe 
WOS Pe Ga lt Laci vac on. 

Furthermore, they are also mistaken in some of their 
Central assumpcitons about the nature, of the Canadian polity 
aUucdeeGCONOMy wa ese Matters sconstiLute the indispensible 
Unce Cots e Ot Lice dy OCaCyeOtunattona loeclencempollcy an 
Gata danee ete veo lea LOUCIiimwd NEO @amreaSOn abl eedoul ty «tne S.0 
Pome tdSode Ores ClTelceun Ol Ley, 

ALsoa StImem i iwthesnOwLOORGIStantapast. si tawould have been 
thoucsht to be ridiculous togsuopest sthat yeovernment was 
Gespons ip lesbo tie econ tnOleopetheseconorvy.g [he necessities 
Ofethe Depressionsand itheysecondsWorld War have ensured that 
this ssugcestion sano longer al laughing matter... .Now 
EirOugieuietreawoLldlsee Lect tonsspo li tical epanmiies sOtter 
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the vast' majority of the attention of the government to ‘this 
area of policy. Thus, Presidents of the United States before 
1929 were \judged both by “their contemporaries’ and history in 
reference tovsuch social andi@ierceien policiesas icon'servation 
andubordex consolidation 2eiConsirdem hk. Roosevel ttand 

W. Wilson. After 1930 the Presidents and the years of their 
administrations are invariably thought of in reference to 
economie matters: “FOOD. Roosevelt "si New (Deal; HH. “Truman's 
Fay wea DA@rbaseniower ss recessions, Gkennedy's) detiest 
financing and more recently the President's name has been 
attached sto this economic policies; *Nixonometrics. 

The Depresswon vand (World Warellitegethe ~ saredlancther 
kindof epo livcy REGO, esGlence tpolicuws® Thoveh scaencespolicy 
must, bel judged withowt vexcuse, at would be well to remember 
that the demand-for scientific planning may be at present as 
fave dsi the firsttefiiorts tat economic planning were) an “the 
PoSs0iasi just Vas ein ebhosCaseimoim eGonenm: CG mlanning iwetiave to 
déveloptaimuch *morewsophisticated understanding of how “the 
existing systém works before we can control en 2) or even 
decide that we cannot control it, although admittedly the 
Success Sof Economic plannimoinay mot inspire confidence. 

ihe tmobalvzation®and ‘control@of mich of “stience ‘by 
various’ governments’ ain the war is too! well known ‘to require 
amplification. It was adumbrated in World War I and 
culminated in World War II. Less well known, because it was 
far iless *successtul,; fare the interests tshown during ‘the 
Dépréessionminmncre asine i production ev1a'science: and 


technoldayes S5ubiace SLucto isay Tonwpresent purpoesesitthat moth 


ay 

. ay 
= 

* - 
, 
a To 
ay 


rei git slot nn ae ys Mths {B82 ey a aia wT 
ees agegh # aay i a a 


=f GE .. aOa "seme staid oe a 


re 


> oceene hit aa i) ei jitter Se 5 


> =. 
<<? 


rire ave. 5 3 y race oh = Ji ee 
anf 


‘ 
4s ‘ 
Vide by Deu ce ” we OF rere “¢ zit i a. 
; J eanie, % 1. ae ak cle 
2 Pi. 00 ot AY oF 9.7 eee mt ‘ah eo 

wii ( teen. Pls anpttre alt i: inet rin 1 

yi ij brasan? esr Ve gait » 
| ys for mi a) wise’. ain ai! end f te 


© 7 U 
CL vp? Ghigw- ine i cdqee® ale mee - 


«Mad fet NG Pe 9 OTT one 
X 
: . - 
iw © wise RS Foe. 65 Oat si sa - 
a | ‘ gy 2 g 


° e @ 
ow Be a i> 27k She @ 
? b 
4 J rei. Stra wo " 4 af 


=e) ‘ 7 os F ia - cite a2 rise jue i qe 7 
Hw: ) ern FOe abv Wateva + 


T4ie at Vor Prace (FC eS -Sa4y 7 


at gna afin Ses pone rr 


ZI 


the French and American executive advisory bodies for science 
were Created in*thas time} weld@beforetWorld War Te es 

Thestremendeus impact @oremobalized=sci énce sand 
SCIlenNles es@Oneincustrral@preduet en and product ceneration 
during the war left an indelible imprint upon the public 
GOnSGrOUSsncas- == htebecame pelcauernatecconom1c™polrcy scould 
bencreceinnenselyrirom a similar mobilization of science. 
DOCHeRMOmratery LONONneC=deurTeceoT sano tier sand an this way +Or 
that; "eeonomice* policy would® have tov¥take as one ofits 
instruments the control and the use of science. Thus, much 
OLtthias*inrtial anterest=in sevence was narrowly ‘concentrated 
Onenititany purposes . V7Qurekiy*®thePinterest4+crewemoresceneral; 
thouch*@itehasemisteadingly continucd*tosber justified 
budgetarily*by*military’ purposes: 

Presta venreoreSome nations*#andesurvival? tor others now 
TrestS=ilS@largeeieasures on) the Vitalavy\o1-theirseeconomies, 
demands made particularly harsh®by the greatly ancreased 
intermational” economic interests. and competition résulting 
from the internationalism founded in World War II's United 
Nationsse= Resources, DOthH@himany ands materraly’ tapped for= the 
Warecitorc in dailaecdscouniries= became available for export y 
as soon as defered domestic consumer wants were fulfilled. 
Coincadentally S export tmarkéts presented themsedves=in 
previously ignored parts*of the world, ‘namely in “Asia, Africa 
anidevatine America, sandrin thermesuurce-depletedmand exhausted 
Hations*orebhuropes. elhus sealthoushtuin theifarstsnalt ofthis 
centuryethe® volume’ of world tradev declined relative: to’ the 


total world’ output, since 1950 world trade has expanded more 
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rapidly than world production. 67) 

Science was important because it was thought to contribute 
to'technology and the production of highly qualified manpower 
which together contribute to the acceleration of productivity. 
Eyodueti yotyeingturnvlkeads@togeconomic tgrowths) Economic 
growth was prized for two reasons: full employment and high 
PeLBeapira income. 

In short, wartime science had shown itself capable of 
OVercomine gScarcitves) amposed=byethe gwar eiGfont, spor example, 
imtcreating tsynthetictsubsitances *to tsubstitute tor inaccessible 
materials or in multiplying production to meet the high war 
demandsy br wasiieasy }tovsuppose that avsimilar mebwiazation of 
Sserence grOmablevvate Othengscanci tiesiwas Estimulatedeapy 
Pulitary qourhoses som OmNOtLkexGlusavelyy sor with “the Send tot 
World War II Western industrial nations formalized a good 
dea lpohetietresponisib wiiuty erorteconomic planning Mwhichwhad 
ECicmeOyUeMmLimMabiven Dep Less Oluwaidatic Wwat-eencOlon Gaplannins 
Limolvessteoiinolocvyeandarechniology involves science. As the 
impor Gallce or rechnologyitimeprOductron lasmincreased fs o.too 
Nasmeune BaGcemaronecomsetenecmpoliey a. wNitin involvement fot 
SCLEMCcIECONGS yall jinwolvement Ofeunaversaties fas "theshone of 
SGience. 

Stimubatedtby tthegalleced: connec tronmbetween’s cience and 
economic growth, nearly all nations have turned attention to 
Nawiucnaless ciken Gesiyo brew a hes monecssan dust ria lo cideearina Cao als 
the voreatensthatrautentione seapwiitese, Nations tins tetaced the 
challenge ofscience policy; they first’ reaped »thesharvest 
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Of late, with perhaps less initial probability of success 
but with greater desire, the middle level of industrialized 
Netionsenamegexpiacrtly turnederogscience/polacy,icountries 
from the United) Kingdom to Germany to Canada.» .For them 
Se1enceepolicy 4aS7s50uch LY tomprovadetautcechnaquetby which to 
obtainethesmaximum)benetityerometheiy humanvandsnatural 
TeSourcess 

Céexrtamiliveroverimentann terest ai pSelentiances research. and 
education is by now a stranger nowhere. In the developing 
mations o¢7theaihardgWorldenc?llessythan ineRumandeasor Canada, 
PONCTIMeNtcmsce cCmcwmCONS derabiie pub iInGese ri ComtOnbespertormed 
directives Oraundwrect we byescrventadrc research andteducation. 
TOmtne@cenetalityaot ianteresSta@in Sscacnee policyuwitnessens 
Dormpaby theyiarcesnuumbersior Science policy countryastudies 
carried; out, Upeto Loya (itwentyebyenthe Organizationy for 
European, Cooperation and) Development, (O0.E.C.D.) and twenty- 
exchigbyether UniitedeNationsabducational,s Scientific jand 
Cultural) Or vanizati oni( UNESCO) « 

botheasatormaidy defined anethese] situdies) andeine the! day - 
LOLcavebisdness Olecovernment «whemconpass Oh scacncenpolicy 
WomDioad, avemve road ilecdeamACCOrdingetor thes Otke Celis 
BrasicacigManialwotsundtorm Lerminolocyeanisciences policy, it 
can; be understood to extend to those aspects of education that 
arewrelated’ tos the trainins ofvqualified scientasts and 
engineers or, more generally, highly qualified manpower, the 
latter concept including an important range of technical 
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personnelmexcluded? by? the former. In other words a part 


Ofescilenmcece policyensy hipheracducation: gNatunal lys science 
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policy also includes scientific research in its university 

and commereyval settings. Precisely what these aspects are 
VIELeS=sromeone =GOuntry "Co another, =1rem one Constitution to 
another. Not only does science policy reach backward to the 
antrecedemts of scrence “in @the educational ‘function of 
universities, it also reaches forward to its consequences, 
technology r= elihesuntty of Setence policy trom@education to 
industry iS witnessed by the fact that the Quebec cabinet 
Coummevees Os Cllenee policy see¢rudes. aside “trom the ministers 
for =the tenvirronment “and"sociral arfarrs, ethe ministers “of 


(6) 


education and industry. lny¥the “ordinary parrancer im whach 
POUL EMed Wed SCUSss1 OI OCturSs, CO NSay™ SCTENcCe 1s "to say 
ieechirobogy Ser Pinot ans toad of, then mVaddition*to Science 
propeds | Wliws Prssespecia Piyisebut mob texclisively;*so for 
politicians’ “For them “to Say siciénée is to béspeak 
Gechnolosytand fencineering>s and so natvonal Scrence *poliey in 
Canada sweeps over education, science, technology and 
Ciesinecel Mig = ius, ethe=rullename Of one Science policy 
Oplemve umOrgan Za Ole smeliesASsSoOclation Of, the screntitic, 
Engineering and Lechniorocical sCommunpty of “Ganada’ (for short, 
SOLDIEG* “Céertainijvsin therGanadran=context) thesimportance of 
tecinollogy *and "engineering an scrence polivcyshas been an 

JUG VONs tO Pondmnot instead @woL science, “This as true ‘because 
advocates of science policy have by-and-large taken the view 
that there exists a causal relation between science and 
technology.» secnine ly y ieoneswisnes ‘tovaffect ‘technology, 
€hentsone aust first ratrect "science. 


UeonucatvemyUStea Cetiemcumer when science, ine the broad 
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Sens Camovevant eCorscicnce poincy mcomes togbe regandedtas 
more and more important, it also becomes increasingly 
difficultmtco ditterentiategantovamseparatelarea oftpolicyeand 
adminest ration. = It) growsgingimpoxrtancenasaits (elements imake 
cOntrributwonseto agcriculturemss tommenuracturineaor 
transportata ons AS*poOLtCcysabecnieuon asefocusecd ei tpersanore 
andumores ditficult to ‘see science as a whole across 
ACTICUIGUre  eianutacturingsorecommunications. Its#amportance 
andghencemthe anteérestaoiqpolicyomakers! crows -asvity becomes 
MOTerinterratedsinto ortherwmiscadtverses policy farcas jesom@that 
ees thenecati cul tytoldistimouish 10) aseatpolicyegarea in 
1tESHown cightewuthout disrupting thesvexry Conditions ewhach 
Oripindil year ouscdgiha egunte restawein@a Way,casescrence 
becomessnoregpubiacaiiye visi bilestirouchaitewettects, i eealiso 
be concemlessmadninustma tavetymaccessabletayestorpits deepening 
LICE oat done. bhismascalsewioracauctonsbutgnotealarm, yeornmet 
may be a sign of the same kind of immaturity which once 


dilietedpeconom@meppolacy. 


2. CANADA AND NATIONAL SCIENCE POLICY 

The Ganadianecase ofgnational science policy “is one 
unvislallverevediancgot thespublicepobicyeprocess ing@science 
polgcyer More than enough hasubeensaiud adveadyeto establish 
the womidewidesintemesteingsciencespolacy: jeingnogstate is the 
Powe Processanoremlike lyetogbemuisibdet than im) agliberal 
parliamentary democracy like Canada. Nowhere is science 
policy, viewed aswbeing more ?vitalethan«inemiddile ¢size 


industrialanationsedikerGanada: 
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Amongst liberal-democratic, middle-sized nations Canada 
is in many ways distinctive. At least one of these 
distinctions™is of relevance to science policy. “It is the 
simple fact that science policy’ has been made’ consciously “and 
Systematically a public issue. Nowhere else has such an 
extensivemand antensiverpubliemdecbate over!sciencerpo licy 
occurred. (7) 

The first shot in the*present generation of science 
policy debate was fired in 1958 when a Civil Service Commission 
reporogsupsested Gendimngethemexempt es tatus toftthe istaspeot the 
National Research Council ara. eance? Unt uletha te time 
proresstonal starfiaat the NeReC. wereanotehired oraprometed 
OngeC ivi imsenviceecrmveniasoisexperiencesand tenure.© 1t was 
noOC+U Bele OGZMihawethvsaskismpshe@wes stollowedtupiby the first 
NajOnmenicacememeelimricmdebare aamindecdsthespresen puaebate 
OVE Pena biona Bes orenceapolicyewas: rehearsed in 1962 by volume 
four, srepoLlumiwentyathreeveot Ethemreport tofGthe \Royal 
Commission on Government Organization, chaired by 
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DdUSthia Uist IOaG. eohass coy Report ttwenty-threeswas 
devoted tomthe dorgan tization vot lsovernment sresearcht: which in 
the view of the report, was exceedingly disorganized. 
Especvallytsingled outsbyethe Glasscotreport was tthe NaReGe lL)? 
Bent Om ULeCrC MneG ae mel eS ear hGdGiss SOL ecO Ve TIMeCIi Les Giemce, 
ticmGhass COmreportsclicitedeaspubs@icareaction of sorts, 

thou phisituewdsiea react ion tpre Ghyiwelk confined  tosOttawa: 

While athisecontrovdensy iran eats mcourseyta croup “of business 


concerns with 'commercial interests in science together with 


the sOn Gamo sRés earch *tCouncil formed a *consortium tox 
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industrial ‘research at Sheridan Park near Weeonie Nua!) 


Wititlerat heminmedia tell ywivrsnib lemreaction stovthenGlassco 
NCpantewasSmiot $ouveatbnut was aimpomtant ss yespecrallywso when it 
becamewclear that jsapparently auneresponse to the weport, aa 
number of wheels were being set into motion in government. 

In 1964, upon the personal request of Prime Minister Lester 
Bearsommnun. Cut) Mackenziemeagnormmer iPresidentiofethe NiRac. 
submitted .a personaléreport on thetorganization of \yovernment 
science, (12) 

Both the Glassco and Mackenzie reports had recommended 
theses tabduishment of /a central scientific secretariat. (19) 
lpeAp GEG e boO4ethic wasmdane. “Astparteotpthesrriuvyagcounci 1 
OpbiLeesthe $Screnecessecrecariatenas created. (14) rhe 
Secretariat remained small in size, launching only a few 
Studies and preparing the legislation that led to the creation 
OW Chews Giie1nceyCounmcitsot Canadagin o1966. 

Hiegserence  weounenl waswercatedsto occupyya more publac 
roles ineuconbrasG tomthegclosedgadvisory rolevotathe 
SCCre tania iwi tha thesPrivyn, Coun Ga eee es indeedsche 
serenecesCounculawas specifically charged with stimulating 
pub lvemcons1déxationmoLtandWattentiongtoumattersioriscience 
policy: .It was) to\besmore or less analogous to the Economic 
Councwisg sun laketthessecretarvatiserolesgas apcontidential 
advisor. 

Whilémthesroles ofetwomapencicSawere sdistinct;) they ‘were 
nonetheless tieditoséther atithe outset. The Secretariat 
DLOVIded) Ste iesupportet O@the COUncuel. seelhas proved stor be. an 


(16) 


unsatisfactory arrangement. liel9os themtweawere cleaved 
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ESUNGst elie COUNCH | “was Mademamc cone corporation: s) the 

secretariat was divested of its support role and wholly 

WhENGrTeweintvomtne CONTInes wot ticerniyy Council Oskar, Ce 
In 1967 the Senate established a Special Committee on 


SGLence Policy.) 


This committee was chaired by the 
Senator who introduced the motion for its creation, Maurice 
Lamontagne) March 19608 witnessedrthe first hearings of this 
committe cn ther proceedings» om these hearines, whem completed 
Lilo Merci tO m2, O00RpaceSsrcOltailin eel Ormat lon) 1coms some 
243 beter) TWOmMLEPOGUTS  MavemthuSssetar Deena ssucdea® Ihe 
PRES appeared wily oUt. selmnis sarCrat dca lere View -O1 9SCLence 


(20) 


dG Ss cCreliccepOUll Cyan canada. The’second 1s) torward 


VOOkmie sett S€CS sOuUmtarcetSwande strategies: tor the 
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Ltiwasmpublisned Sno / 25 tas notywhodiy 
clear how many reports can be expected from this committee 
Orawhenstheygwil lt sappear. )lhesprojected number jas (changed 
several times. tromeone to: two to three to four, (22) There 
LS NO, COU math datatnemacGiVvilleSwO1i, thi ss nemarkableycommit tec 
more than anything else have sparked the widespread debate 


(23) As well the 


OVE%eS Cl cllcemp Olacy SOCcurringringGanada. 
influence of the Committee was noticeable even during the 

hearings. In an unusual move, the committee was singled out 
for mention? ansithe speechetromethe Throne? openine the third 


Cs esas y Mid 1G 


session of the twenty-eiphth parlvament. 
recognition has been sustained by the cleavage of the Science 
Council and Science Secretariat and the creation of the 


MinySCiye Oleo bates OTs oC LenCemandmlecanotogy (MaO. ovo .)5 


both moves having been called for by the Committee in the 
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course of its deliberations, ‘?>? 

Thereanas been no donubtmote rhe Committes’s interest, in 
seeing the effective utilization of science in the public 
realm. Perhaps indicative of this interest in the practical 
ettectssOrescience is -the tactetnac tne first witnesses to 
appear before the Committee were representatives from the 
Sciencesworuman, that is, theocanada Couns ee 

Ihevesappeared 17 J900etipetenth in a series or-O.B-C.D. 
case studies on national science policy. This one was on 
Canada. (27) Its 453 pages contain some of the most detailed 
information and analysis yet undertaken on science policy in 
Canada. UNLOrtwiately, this report has -only received a | 
nodding recognition from the main contributors to the debate 
on science Seiko ee. Its impact on the policy process seems 
to have been exceedingly small. Even the Senate Special 
Committee which went around the world and across the country 
for information makes only a few brief references to the 
Suir orDs study. (79) 

Also in 1969; appeared a special study conceived by the 
Science Council and executed by the Science Secretariat. 

Known by the name of the study group chairman, J. B. Macdonald, 
this report concerned the role of the Federal Government in 
Support of research in Canadian universities. (39) This 
Particular aspect of science policy in Canada was treated 
4gain in 1972 when the Association of Universities and 
Colleges of Canada released the report .ofsa. study gzraup 


Composed of L. P. Bonneau and J. A. Corry, 6°21) 


So much concern and activity regarding science policy by 


(esP 


[npitvetq ods ni veerdtad 2i('t 1018 pate aqediot — cel 
63 aeezonsiw tevtt. ay Jans. 7287 sity. et ‘gpnieia: i0 23 } 
git matt 2as7ivasmototgqet IT Fe 29 tata aif groted: 
(WS) piso absie) sat at ted3 . mem jo 297mef2 

0.3.4.9 Yo 2ditee wm dines st @8On ae Berseqge s1sdT 


no Sew one etdT .vorRoq Soioia2 Bakerien fe zeibwite 8262, 


potiatsb teom sit Vo soz mie n9D sagaq tee ett (SS) bene) 
7 


yoil6y Ssameize no ujdetrebas toy 2favisns bee acitamtoha >. 
, 


cm 
.. - 


= Leyisoot ving. 254 320q97 aids ,yietetusidinl “.80e 7 


ot aro tditanos minm ois moe? notiiagsset grthbor 


es 


aradoh sli 
: ine = {89} ; \ 
amao2 ceen0te 4OLleg Sul. nortoaqut emt .wotfoq ssneive me ; 


' . 
veizoge@ grsase 243 meva Tiare yglignsGagoKs meen avod oF 


Yusmar edt feoq55 toe HItow af) Bagoete toew avidly oeszinaod © 


ety of sevagvaiut teitd ust « vlad cote noigemrotnd Tl) 


ims 


(85) opus Oe: 

40% ou bevieuneg “bute Caloeqe s Yereegge 7eoee ai oelA 
_gsitereioe2 gonetoe sat yd basgosexa Gis Lisituod soaodat 
btandhoat .¢ .L .nemiieds quer ybut2 olf lo omen, 38? Pre | 
ai tnhodnteveD lersbai sdt Po sfot Ssdjy Loirrsoneo trogas 2id4 | 
stat (U6) sertaerey bau fabbanes ii: isissest to 37° | 

botsaets 204 abaned 41,54 fog scomsi22 ta 390qe8 TS 

bus 22ittersvialto fetta tsoszA: ods ingite STC at SER 
quotg ybuie & te ase alts oo “abate Le 


16 


government both reflected and stimulated similar interest 
outside government. In 1968 there was created a magazine 
devoted to matters of science and technology as relevant to 


Ce eid ¢ 


society. This magazine is called Setence Forum. 
continues today and is largely focused on science policy 
maGtens. 

The challenge to stop and think about science and science 
policy which the invitations to appear before the Senate 
opecia Wy Committee .on wcience Policy srepresented ,,0ccasioned 
the formation of one of the central actors in the -science 
policy arena. While in Ottawa for Committee hearings, and 
Watmephespruepanataongot Lheimeburets ttreshiyein mind ~jeal group 
of industrial and university scientists formed the Association 
of themsceien tific, Engineering andslechnological Community of 
Ganadae(SChIEG) ..9in sthe -sessionsinvolving ithese persons 
Senator Auamoinkacne sexpressed. shils \exaspiratiom with the lack 
of a unified group representing and giving voice to the 
SGlentuishica Community. ginstead hewsaw himself facedyby 
Dece wall yeltunareds, "od (dise1 plinarvy.onoupsieaGrossethe ghace <ot 
GangdtanesGrence., technology pand.ensincering. s-<Fromithese 
6venine Sessions some .ohsthe, watnesses (retired to.sthe Ghateau 
Aurea a GondevisGeand screatesjustiasueh) an institution, 699) 

Navuvalivnea ll gthisshasestimudated sta llshurthensactivity 
Dypecllics omits sodsepensons -andscroups weslhus debates Gn the 
letters columns of newspapers and learned journals alike have 
been filled on occasion by commentary on the Lamontagne 
Commgetcetsehenoncsim om On the sGreationsOa) the Ministry 20. 


State for Science and Technology. Further the agencies and 
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groups created out of the debate have been active in spreading 
discuss ong@stad Ibfurthertpelhivsestudyatakes March 197S8as its 
euLoff date antexaminingetheltlowrorethisidebate. 

A great deal about science policy making may be learnt 
from the Canadian case that might otherwise go unnoticed in 
the examination of an alternative case. Not only will the 
study of Canadian national science policy-making offer 
important contributions to the understanding of science policy, 
Butwalsoytonehervene ralgunderstandinoeomeGanadianimational 
poli cyenakino,  SOtecoursewancovudspartyo1tthesinterestawhich 
dmivessGanadians: tosconsideratpongof science policy fisPthat 
interest in common with all middle sized industrialized 
nations, namely political indépendence and. economic growth. 

Before ,elaboreting ony the points of Specific Canadian 
INteLegbeinesciencesnolicy, Ttiwould begweliletogobseryve a 
second tdimensaionito the general interestiin science policy. 
Ingatsinal Ieeeconemyelaruzeminvestmentsumustibe tcaretully 
calculated.) Scrvence, in the extended’sense, referred to.in 
Science poltcyt@is allarcepanvestnenteitem\inemostenataonss 
Canada belongs to a stratum of nations whose economies may be 
Classedmasasmail Vcompared tosthosesofeGermanys, Japansmthe 


(34) Where 


USK. sandstheesuperpowers ofethe USAcand! the 2USSR. 
Opportunity pcostseare soemuch greater; .faplure, may mean 
trapedy not justuftnustrabionyeclosuremnotimerelyedelay: Hence, 


the’ carefulvandsmeasured controlwwhichvscirence policy promises 


has a great appeal. 
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5% "NATIONAL VSGIENCE @POLICY \IN@CANADA 

As Claimed before, there is a sense in which science 
policy SisPaemattervof*specitie anterest in=Canaday t?Very. 
simply, Canadian geography has required much technical 
improvisation from those hiieeeta make it their own. 2°) 
Thus¥in@therease cfabruetsheCcolumbo vals sentry into the 
Confederation*a*specific’technoloei1cal féatewas!’partvo£f the 
bareainvenanclye@bhiescons truct@onweor a transeontinental 
railroad. Canadian geography has made demands satisfiable 
only by technologiés. “Foremost amongst™ those geographic 
faetorsyvwouldiberthessevermty of the climate andthe creat 
distances over which the country stretches with the attendant 
problems and puzzles, especially the Pre-Cambrian Shield and 
CheP@Rockies.. 

Canadian geography has not only made technological 
PiNOVaAtLOl amneGessityein partas2ushas®also madewit ya 
positive benefit for in many ways substantial rewards are 
offered to’ innovation. Canada has offered and continues to 
offer a vast store of natural resources, which*when processed 
andmeranspertcduin quantity returm great profits. Throughout 
Canadian ehastory)=findinc®theemeanss tol process and! transport 
these resources has been a great technological challenge which 
began with the French and English fishermen drawn by the cod 
fish of the Grand Banks of Néwfoundland and forced to find 
techniques®of taking’ and Shippingcod’ on a large ‘enough scale 
tosréealisema profit over and above thevlarge: fixed costs 
entarledwinwoperatingetishing Blests at so; ereatea dzstance 


(36) 
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inevavitousmeurses , =for |i fPlassonevormchne most popularly 
disseminated and academically established interpretations of 
Canadian history holds, Canada has been a staple product, 

na tupeeresounces, "economy, -thensscrence has “always been’a 


Mayoreractorm mi that economy. ‘27? 


Tootorten science is “thought 
tombetrelatedstovonlyemnodermesophisticated manufacturing. » It 
LSenOslLessmrelevant tosthe production, “transportatron and 
Marketingwofestapleston®a lange’scale than-it is to*the 
development of secondary industry. Cutting a single tree in 
the forests of Northern Ontario and shipping it to the treeless 
DiainsmoepNeDraskamitsgnogedteta1cul i. but tt -rstime. consumin: 
and: unprofitable! iCutting and transporting a thousand trees 

ISep HOt heal etmebiuije Geis di tincul ts seAS thousand trees @requires 
MUCK Mt hia tmamsinele BErecsdoes not imsthe *way—-ot pportablersaws, 
winches stimbersslides vand rattsi; clat“cars with Neavy “duty 


n, £38) 


SuUSpens Hon wand So Lore puaplesmorien ta tpiroti-t sin “bulk 


SOmds NtOwallow Sa margin tabovemthe ha ch tixéed costs tof 


(39) 


travspomtativon to rthe metropolitan market. Bulk 


ProduGupon oO hestaples 1s "enhanced by ,91t Mrot Jimpossabie 
without, geitencen (40) 
THere=iomalOthereaspeGeeor DUNK “suapleeproductHon that 
NEC seuOmDemUOMINeI Na Mid. sebUbhepLOduGt Om rand snarketing 2s 
Capi talmintensive relative ito ithe "Capital “supply indigenous to 
atstaple “economy. “Building railroads is never easy and it is 
always expensive. Moreover, because staple production is such 
atlbarce ‘scale joperdtion it *clearly makes great “demands ‘on 


organizational experience and skint) Together with their 


being marketed, and generally processed, elsewhere, these 
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demands make bulk staple production pretty much the 
undertaking of a corporation most likely to be based in the 
metropolitan market for the senate GO), POnwe ;ampAer wito 
Witiet anit ness tresses Ota themot.muawrence. rapads.. ltamber4 
drams had to be put together very securely and they were 


* 3) 
Consequentilveexpensive sto construct.1(49) 


Morne, pene rad ly ; 
Canadians need but consider the numerous corporations like 
the Hudson Bay Company at work in our history or the colonial 
TeLUrLonsia pepe twee thercaste rime onO listans centres, of 
Canadas andathesWesternahinter land toyappreciate, this truth {44) 
N Om Wiren Caulicmats) Cee) Olncmciane Cin Ode Lies sic lonmtid ic oclialiden ce 
and opportunity which Canadian geography offers better 
ist atedwandal Coe poten tidalesp Ol Gacale consequencesmmore 
plains thany in ithe hastory.of) the: Canadian, railroads. As 
aS Cll oite er aswel teelSe BOULY sLWOsl Loh. poantss oc this shis tony, 
Calmbewaulowed sto Weibadnewises ere.) whey .are: that. part, which 
eventuated in Confederation and that part related to Westward 
exp alysauons COC heshaGdfiGwC oas Gs 
Hien CiaLO tenon da vada lblVvendevelOpieaNdis) Osn.t Ly una ye.the 
Maritime coloniessan the sb850.seresuLted an slarge debts, whach 
gave New Brunswick, Nova Scotia and Prince Edward Island an 
Ld GidlLLe res tas neContcedemation. glhe debts: of those 
Provinces entering Confederation were so important that, they 
Wereespecifica lLlyamenGioned ine thes British North Amenica: Act 
where, in sections 114 and 115 they are made the 
LE Sp Gn SOM ive Olea erOON Led emdte Ole a lt. hasbeen esitama ted 
that three-fourths of them arose from transportation 
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thesway west of “the *rarlroaqdmis ofcourse, “a treat 
StOL) seven by the desire sto umm yeethe Country so ‘as to 
foreshorten any eventuality of ancursion by the United ‘States 
in the Prairies or the Coast, the Macdonald government drove 
ahead furiously with the railroad, encountering rather violent 
stops and starts along the way when money ran out or the 
geography presented new and seemingly insurmountable 


acer eee 


iihesGanadvangractiie mai lroade (G2P Re) once 
constructed for these political reasons, represented a greater 
technical feapacity “than could be utilized by “the “existing 
Crariicealosensure maximum promot at was 4granted®a monopoly 
in the West. The construction of other railways between 
provinces "locally “or on "a "North-south™@line to” the ‘nearby 
Uireredwotatcomwase express by) LOTDl adem —svery "COnse1 Ousiy =the 
Time Ness Om tiromNeSt were = CO Dem sacr lr ced tO the winterests 
GMiCive iat Cigeds IcerpretedubDy “taste1m politicrans, a= pount 
Wihelrcausedmconsideraple noOstr lity iinethe West) at thes time, 


and erica a We 


AGCEHO CIN Oe CO iMiviyeunecrCOUMGry against ea 
poOcerulaweAMer can econo Gapsorption Med tothe recruitment 
of European metropolitan corporate capital and management to 
SeeelOmlne Gompleuion fod, chiegrailway, thereby paving tthe way 
for the very penetration which was feared. (48) Porwin some 
ViGarwetimetOreromeeconomi1c penourationm occurred "through the 
vehicle of the "corporation. ~ Employment of metropolitan 
corporate interests to see through so immense an undertaking 
as the railroad, proved two-edged into the long run. 


There is too much truth in the well known adage that 


Canadians have been limited to the role of the hewers of wood 
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and the drawrers of water for the interests of various 


metropolises. ‘49) 


The @rich shanvestsotebulkcstaple production 
from Canada's vast storehouse of natural resources introduced 
and established a considerable foreign, corporate, influence 
and a receptive attitude toward those interests within the 


Canadian economy and society, leaving Canadians to manage 


buGendt sto sown. 


4. ANALYSIS AND RECOMMENDATION 

The pressure for movement from assumptions to analysis to 
recommendations «to -actions is j;ereat sin jall<areas of public 
poliLevws elie Ls truepnor publte polieyieeneyally pis §truemor 
science policy. No shortage exists of recommendations with 
Gajlilis fOr ammnedtatesaction. aeNorws there .,e6ver -artywwant of 
diversity. in these recommendations. One can be tempted by 
persuasive arguments which maintain +that the time for analysis 
BSSDp aS.G amt hates tive, st Meet 0% baGiron #15 .upon ees 

Lael S we lLletoswithstandsthatytenptaguonad Thejunderiyine 
assumptLom trom whichwthe advocates .ohvany policy, *take their 
GUL dan Comma. Ge s0:ted Le ahe hel nic nest etidnethe eopeca iG 
ELEcommendauions pnadegat tanyamoint in, time, selhis sus #the case 
LOG sSevera beteasonsing Liyincipdlasamongst: these ineasons is the 
SimplLesractithat mosseteot srecomméndations: is’ ever ,enacted 
alduunplememuedsexactly aS itis "elven, Polacy is anvariably 
formed by a compromise amongst a number of competing sets of 
recommendations. Aiwhus Volume stwosotethe Report ofthe Senate 
Spe CudleGonmmintete 680 vocience PoliveGy alone makes no eléss ethan 


fornty-e¢l ehterecommendations.,9 Notwal lof sthe forty -enieht 


recommendations would be implemented under even the most 
favourapie, the most ideal verreumstances. “suppose there 
were no competing recommendations on science policy and that 
the government were eager to press ahead. Even under these 
circumstances some of the forty-eight recommendations would 
CONPIM et wuthieoOthier polleles=emOreorample.  1inancivart 
restraint or the autonomy of government departments and 
aeeneles. sine Vitabim such sSituat1ons would Occur, At that 
time choices would be made. “Choices which would be guided, 
CONSe1OuUSIy" OT 1Ot, Dye prioritres DUI cC 1nto ana=derived 


Prom thesmest=basiCe COnceptrons Or premises Of the) operative 


Zo 


Unde rsranidiie sols lence =policyem CONSHdcrParSDeCiViCre xampp le s 


The Lamontagne Report advocates high levels of government 
LUNs" Ors basic and GdeVvelopmentale vescaren, OLlerTring 


(51) Yeteat the same time, 120 as 


Something fOr everyone. 
Cleary in View of the™ realities “of ther Canadian economy, that 
ClecmLONUsmavcl a MuemLOT= sete tides Trescarciewild 1Otebe 
adequate to'meet that recommendation. Instead a choice will 
ivavor tO Deemaces to favour Ole, Or the Otney wype Of tesearch, 
Ormcomireat, themeecquatly=at tower levels of funding. "Which 
CVEHMCIOLCCM ES MatdeaWwitte Towle ct tice prloriULes: O17 tne 
DUOllGy=MNahers. == Inose prioxvlotes tan ber revealed best” by 
Crxaminiie the dssumplelons ald implications Of the pro Seience 
DOG Veep Ost olin 

More importantly, by analogy, the recommendations are 
the conclusions or al inductive areument, while the 


ASSUND LIONS ares the premises. " ihis*vetne So, two points ware 
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conclusions can be supported by the same inductive argument, 
depending on one's assumptions. Hence, rather than taking 

up each conclusion (set of recommendations) separately, there 
PSsPan'yeconomy @toebe lpained#ingtakinerup the assumptions. 
Fitsebirst pointers vadnittediyeonly.asecood! reason forsthe 

Con Gimuedes tudy Oneassump ions maeromi Ss NOtkalsuificient 
Teasonmerorecoine so, @¥ihere@ismassecond’ reason.) 'Study orethe 
conciusvoensotvanearsumentewidilmot pive us tany idea what to 
expect wwere.the fargument to beweventslaghtiy altered) “Study 
ofethetpremise willéquip*one with’ the ability to’ form new 
Expectationsei£ ta tshvieececcurs, anethe parameters. SShifts are 
Opecourse thewnule, MoOtethemexception, ins the political@realm. 
Therefore’, vet only advantage butealso necessity \prompts *the 
continued examination of the underlying assumptions of science 
policy. 

Caught up in a current of urgency, many persons active 
iipecheweorstderationsof Science policy see the proper role of 
thems tudentvorescience= policy toeiae=in@the=production ot 
SpecrrLewstudies on sthe=state *om'cell@bvolopgy in’ Canadavor 
such Ties 22) By nO Stretchwot therimaginatron as*thvs"the 
purposeeicores souGi@estudtesewoulld of necessity bettonducted 
Dywexpertoein Cach@fiold  MeGertainlyethis -sorisof-iniormation 
WillebesusetulLeat, somespomttiny thermaking™ of aescience™policy. 
Whethé?r orenopenow #1s* that *point remains *® to%be seen. ©) li now 
PSenotetiaty tines then =suchesStudiesswould bésprematurey, 
growing out of date before they could be used. Before such 
studies should be undertaken there is need for a clear idea 


Of Pwhateserence policyeis, "of thevdéepree. to«whactheateis 
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desumabdes sor thesdegree to whacheit, 1s. possible, .andsof the 
SMiettmomm Deepartlculars, ofetnemeanadaanacontext..) lhiseds 
CilcenOtson yeorethe. discaniinatmumstudtes! suchwasamentioned 
aboves,iteas also true,of further empirical economics 
res Cone hewmeMUCKhmex cellent eeonem csmrescarchséxistsson 
Vani ousama tleuseencompa sedgpyesscacnce policy... bargmoresthan 
everehacmpcen Oryismever Inkelwmeto bepdipested in. the science 
policy-making process.,~Whateacan besbest provided. here is, an 
Omen tation mperspecCti Ves Omer yamecworkewithin which to place 
this and other research, a framework which will simultaneously 
CavemLicorctd Calsimnporntance, tosandaderive 1terrom. the 
CcOnOM Comm@escar Chg asl as aback eisc@ankamnort ant (OnCe as An duel Lt 
PomOveCmmLOuW Chadas pode te CalscLen ti st Smrseweld Sua ted a Lox 
Bideiwa lye tiem pubuTee context soa SClence policy Ls Very 
politica leeecveie though tsubstantavely sciences policy astoa 
TGC emeCiiiwalme COMOMDGEISSUChetOssayanOthani. Od 2 
SGLe lieve Ce dus stler 

The, present debate over national science policy in 
Cabadawmranges@irome the dcollarss andscents, question. ofesecurang 
DLOties Dl CereLUTIM ON inves tMene Unelrescarche and -developnent 
Comthes SOGdaIerespoOnsibn latieswOteScientistspans research. and 
develomielitnm=: UUGmtOsdt Swerecciteclurrencyathesdebatesis.larcely 
UNCC nets ci oC en ot ALO Xd oll Sel Seat em Ca see be Cause 
Tan VeOteclemspeCl i hCusl ssuCceSOm Valais 10s SClenCoepod icy phave, 
DILGuGi cia LoVe aiiiss Ola Saal LeCeUuciLin tOstha. tl OtesCLences pod cy 
Vropernen GOntrary toswhat 1s perhaps ia) common, supposition, 
SCLENGOB DOL cya CidenOtsSDI ACen iC OWNe EE rOmMmtneNb rows Ob the 
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Gorlectioneoreunresolved Wissués sopmlonger sstandines “Thus, 
its parts have a past, one rich with evidence and argument, 
bueethe twhoVe*ofhtscrence policy itself -issnew born. 
Accordingly, "there “is a®*coodtdeal of vevidence™ to be’ found on 
any component elussue “of Tit, forvexample fi+the "stamulation “of 
industrial research and development by tax abatement versus 
direct grants. There is, however, little to be found on the 
eoherencearo Puthe vided toftsaiencespolacy 5" Attention itoethe 
Specur_esswouldsberalilntomthe 200d er tthe conceptudaL 
foundations of science policy had been thoroughly investigated 
andeLOUNd ,eOr putes tacights = Then interest wightly ought +to 
pRoccedmontocthe mrelevan tbe lacts tot Uthe fmatters “of -hand Until 
Sucly Gimemtne «question *herealways is "What are’ the relevant 
Ba ets. wll 

iiestern science policy! tis every much “the "creation of a 
slogancer twhoiimagina tive ly "captured but did not “intellectually 
ice gnauee aetance 100 diverse. (yeu tiitupeiyely “connected 5 
USSUeseWiUGieparmveakce On ha Welbationshapetcomscrence.* Butwas the 
SCa lemitase Sitteted siErom eSpeGErretopu Gs. to. the scneralassue’ of 
Cie yO LaCceGiees ClOnGariul SO ciletyesand. the er Owe "Oss ocLetys in 
SGLGEN Cee stiioameasunemncimc Ofedoltaranpucs sutfiirces mo Vonger (>>) 
Aw thethicher levels sof tabsitrac tion towards whach science 
pola Gaeineluctabp lye moves weGoncerimnsnitts: Srom-organ 2d bron 
and coordination--do programmes conflict and compete?--to 
SECGidamy saldetewebary eutectic --calescience bewcontroliled to 
tHeEMexXterrG Sic1ence policy requires @= historically sovernnent 
interest in science started with agriculture and 


transportation, and ended with defence. Most of the vast 
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corpus of’ science was left well outside of the sphere of 
SOVCCHMeENtwINTeCTeSt@ins theahandspoimscientistse? Plt as 
precrselvathis@scwenceswhiichmuctnowaproucht antosques tions by 
themideasore@atnationalvsciences@poricy.) |Nationalyscience 
policy bespeaks an overall blueprint which would bring all 
such heretofore excluded science under government observation, 
accounting and perhaps! direttion. Thus, while so many aspects 
Of@sScCicncespoOlivyehaveabecneticrouchdy Investigated science 
POLICyEDropers —cOmbininowalIgorethoser aspects st represents a 

di Pee rence ine dererecathatenasebecomemaaduaterenceain kind. Or, 
Pipe ate ledstaadyisi pb TeM@tLOmscopmandescce iia BGPGediItmherence 
Liekinde Maiberemovre, Bia tmhonalescicnecapolmcy= 10celdectanasein 


HeedmorranalysisetromPasconceptualipointsot view, (°4) 


Though 
admittedly theventerprise®tisimade difficult-by the limited 
melevancemou themvasteboOdysortereciatedsiitematurer 

Operating under the tremendous daily pressures of our 
Genmoclattegindustridl esoctety ,eGorernmenthis, forced, tontakeran 
exceeding lyeshort-rangedgviiew .Wakesultss arevwhat®isvexpected 
Otel Sandawhataltetherectorenexpectsforeotherseomihesurces to 
ery ESOMethincenewewhich promisespas  much@asesciencespolacy 
Tsealmostearresistibie. eetonceptual@analysisadoes not. issue 
PierecUltseOrethewhiloUmaesiredapy mandi requuredmod povernment 
Andes OewMeenOtepems Ollowedsthrouphi byaite = ine thesabsence of 
SHEReCONGeptUaL, UNEtys ants clarityinorsuchyresults wadlepe 
possiblemby “anyemeanstwhatever es Conceptual®analysis isea 
Necescaly vanced) cUldi Clent.y COndi tone tory success .{eAttoinnent 


Of@surli cient conditions! preocempiespthey attention. of 


government. 
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Similarly, a second group from whose ranks many strong 
advocates of a national science policy have emerged is 
business. Like their government associates in this advocacy, 
these people too are under a considerable short-run pressure, 
for profits, which leads them to take a short-range approach 
BOhandeperspectiveyonutheamatte ueotmoci ence policy. 
AC6erdinciye littlest interesmmemnmcenceptual janalysistisetoube 
found amongst industrialists concerned with science policy. 

Myopia is not the exclusive prerogative of those who 
advocate a national science policy in Canada. Being 
Deine bilyescuentistssathesopponents otgsca cnceupolacyacannot 
bute teel threatened as they contemplate securins funding fox 
aerescoaren pnuoncerscnv sagcdecors Chegnext t41scalmyear. “There 
issa sense in whach any change at all threatens those who 
havemlearmmedatos getwalons infasgivenasysteme peChangingsthe 
rulessmeayeupset pone's established, ways-and means. 

tema clldawhachenationalesci ence polacyscovers,ebut.does 
NOCHUNILCEBCOISastse@otpissuesswhichywere never) indivadually 
resolved and which in combination create new complexities. 
Mostgorethemdebaremovevescienceapolacy 1ollowsethegsiy 68 of 
the discussions of the component issues which are its 
Predecessors al iteassumesdamconceptual groundeand,. then 
advances over it on the basis of evidential argument and 
analysis along the dimensions thrown-up by those components. 
It uses but does not analyze presumptions which make the 


adduced evidence significant, °°) 


Slippery aseithe concep iual 
SLOund wmchouch:. Miitehas notebechoyproperly preparedyvifore the 


Wetolnteotethoeconsidcrationeofenational science policy as a 
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whole. Moreover, as with so many public policy issues, as 
the example of Marx shows, the available evidence pertaining 


(56) 


Copthe +constutuent wWssues siseyolumimous .- Certainly the 
long rows of Royal Commission and Task Force Reports which 
Stud@libnanry shelves tareisursictentsesicn eOisthis (oo The tarxray 
Ofeevidencesisesosvoliuminous moteLo Usayidiverse, “that pit is 
quite spOssiD Lefwithinei taro stind= support “ior many sdifiterent, 
OLten econ t radiator, spOSitronsmminiseshouldinot surprisesus 
for the argument must be inductive and that is how inductive 
anguments Gwork 7.eWathowe any Gorde ring spenspe Clive ithrougn 
which to view this evidence no single order can emerge from 
WES 

While “such evidence -accrettes ‘certain well known 
Gonceptud Wiproplieémseco unattended, for example, the 
Measumenent LO. esClenume Gatechmologr ca LRoutputee Although 
they are part of the assumptions necessary to make science 
policy sensible enough to ‘talk about, they are not examined 
byethose thurnyving (te Tiultivilatheipipressing duties and 
TVCeres os PiNmeCOVeLIMeMmt alcmrniaus tury = OLmLO IpLOte@urthenr 
interests <andtourtheritageys scientists . tcHereethe buckestops, 
HoLreierestiese assumptions twiliebe finves tigated. Melnves tigation 
WLEbtprocecdtalong three dimensions YoL assumptions involved 
in the Canadian national science policy debate: (1) 
PimlosopineyeeZ Nescren tl fic Paani anes) spoliticalarAauni tot 
thismscudymas edevotedttoveachtdimension..tilhe taimtis tomivll 
theiicenceptualagap within ethe facademyeds roecannot ibe *firtled 
tipthetpoality., beach#ospisheseedinensions is’ the isubj.ect cof 


threecitchaptens in ethe following spagesi. 
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The analysis and argument of the first dimension in unit 
(1) will maintain that science, the technical knowledge and 
the consequent economic and social benefits are usually 
WESGOncelvedeine the Gonsideyation so. science policy. “They 
arneemisSconceyvedtas™beiligusolutions to problems: which ‘prove, 
Upon THSspeetion, etoube -insolubVespolitrveal matters’. § The 
philosophic character of the main problems to which science 
POLLeyeirseneliatedeby fits advoeatesmis apolitical, Tot 
Schentibicee) This@is sotmtom@deny =the socialsuti lity %ob many 
ProduGts=Olescicnce emit risera tier etoemaintain 'thatepolitical 
problems do not entirely reduce to material problems and that 
these roductsvor science *can contribute) only tothe §s olution 
of material problems. 

iIngun bes (2)ieattention turns trom: the desirability of 
SeipencespoOluLCyweslnetenms sot ets purpose to the feasibility of 
VepinecerismO let toemet nods. ssGan sicaence béecontrolledsin ithe 
WavyeraldmcOmCnereMteltemecessary mOT SCL1enCcespolacy lO dediver 
UDPCigibEce pc. OMtses wm JneeCOnClustoneds that the: levyeds sot 
Goncrol velaimed tor serence policy by its advocates are 
Lge let cr CL omit OmCell Vancom Viab wba Gy Oia inieve 
NeaslicemOmmCOntUlOd Mit LSmLOMGeny = the OrGhesitral.conuroL 
eElVusagcdapy —SOlesagVOCales von sc1ence polacy. “Control 
eucCClUSelOmLULOne me tian LOMmtnemInputs On themacCti View 10m 
SCLENCC A dilUG RU I SenOLLcCVeNmOoOMploteeatythat point. goince 
inputs are related to =scientiitic OUtputs there is in some 
SCNSCMCOMLLOLeDULMbe Cause abiemiclationshap. Ot, Inputse Lo 
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Bila eee oui t 65)  themsamlersm oushowerhe political 
context ‘which forms* the backdropVagainst which the science 
policy debatewis situated. e@inekeeping with the analysis “of 
UNLESS By wande02)eiteis ‘damonstrapedarat this®point that 
Canadran=imterest=in sciténee policyearises from-avdesire to 
find anwindireet: ion =Cconf hi ctualeeunpolitical “way «around 
Wiat sscssentially a polPtieateprobilem, snramely, athe 
Gontede rations on erne lush ander renen= canada, and that sthe 
MNeadiswroresowdoine sto thesacerce, thatescience Canembe 
eontrolledtand ®cancontribute #fovsocral «goals "in apurposeful 
Way --in "turnefounder on®a*second problem, namely ’the 
CQONe€eNeracronmoe Nome resident ownership sin Canada ’s4ha gh 
technology industries, or’ Canada's independence of the United 
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FOOTNOTES 


1+ Examples of writings on science policy which show no concern 
fOnMits polrtical Orephelosephieraspects are numerous ; 
Foremost amongst which is M. Lamontagne, chairman, 
A’Setence Poltey for Canada, 2 volumes (Ottawa: Queen's 
Pramvcersandeintormati on Canadaae e107 0Fandslo72)). This 
TEPONt IN elt STVETV ett tle mporpomal le bUt*the most marrowly 
conceived questions for it assumes we are to have a 
SCLENCCHDOlICY, “leavine opelwolly ethe question or what 
Kittd= ee Aetewr Other prommicni=ecxamples are Ra"Ws'sackson, 
VMaj}Orer rocramS@ in? RY Gelleecer ence Forums: 6; tte (1969) 2-, 
Doe 0 sehen OU rem LOC iad Tmans A= Candcaran FoLltey 
yorpnesearcn and DVevelormenr™= (Montreal: * Ensineering 
iis cRtitemo., GalradanmellG AjnmeandeQurtitenton, “'CansGanada 
AOVECBON ea soCLence sFolmecy.'. address. to the Fourth Western 
Canadian Heat Transfer Conference, Winnipeg, 1972; 
Joma raoneereal.-. Avalvetemoj, brrers sup teed Lorne 
PEnNaLe COMNMLETee ONenervence -ortcy (Gardenvale, Quebec: 
Nace onea UebusanessmoUb rt Tonat@nons mut da 190,0) “OT oo. 7a. 
Grimfleyy “Science ™=ror What ?--The Real Debate" > National 
meSearen Counce aNeweLeT Ten, wi li erloy i) 64 pps oF 


* Harvey BYOOkS,  GCan@wocrence pe Pranned , eine “Covernment .o; 
pervenecs(Gambradage: “eMassachusetts institute of 
TCCHNOLO Gye) peas . e700). ppt ere OU). 


3+ Jean-Jacques DalLOnon s oerence dna =Polttttes, \N. “Lindsay, 
Cros = (eonDrrare w= Massacnusetts institute or el echno logy 
PRESSs elo is epee oi: 

4 


"Alfred Maizels, Industrial Growth and World Trade 
(Ganbritdge sm =Canbradcoslntverstey Press; 1965) > "py 10. 
Gi we BrucesWrlikimsons  -Ganeda's@invernartonal “frade 
(Montreal: Private Planning Association, 1968). 


> proposed Standard Practtce for Surveys tn Research and 
Vevevapmenrethariows .Ock.Crl vs MLUOZ) s 8 EbeCausewi te was 
formulated’ ata conference held”"in Frascati Italy this 
manual is also known by that city's name. 


+ ls 
-a°se-daesen® * 7 ogi paieg) . ooeTs 
. sf? (60 ¢i ees -eaaee. | 
: Ab Seeds wis VS icy dibs > i" 
| sala? tap pints Gan ee) SORE oe 
: } ' Wseunt Ae: ao 


15a reah) t 


anes 4 ee 
_ ‘W1559.0 covet) Goemaetose 


55 


©. Guy-Saint-Pierre, Chairman, Les princtpes polittque 


setenttfiques du Québee (Québec: Comités des 

Dobbie sesC LEN CHT LONesmanmOMeDe Cyan loy 2ie4 Del Gt. 

a large number of statements made in the hearings of 

che senate, special Committee. on ocience Policy: See 

for example, Senate, Proceedings. of the. Senate Special 

Committee On Selence Polieyae ist o¢ssion, 28th 

PaUinamciitn eNO. 6, Dee iO! Ope LOO. NO. aa. 

ieee eNO eo LO OU NCE 4 te ON One Col. 
Delo ee Ole le, On 0 On mmOd On 55,0 Ds 0 ho shor silch 

Stactememecmi rom Dim, sAlexdnueteniieot thenOnk Gy): 

Gives HOMsOn) SClen Ce Ol mcvemo lM Gooli rey Vickers, 

FOCMMetL yet itt Sie omlencemnaviset,. (ol. Mary Ss Univers icy ; 

the) Chenrcal® institute om Canada; the University of 

Saskatchewan and others. 

7+ Alexander King, “The Lamontagne Report’, Scetence Forum 26 , 
Vink O72iere. op od ee MT ince sundoubptedly an aposa tion 
POPKEIOWS LOT Ne lwas then director ceneral 10 #SCIentrirc 
otro to oO Gt) mm mia s ei ahr feted sel Timece Ve lea | 
Cte newo ner) WSEGOUMty StUCLeS sOfescLences pO llc, 
cone Arnold Heeny, chairman, Personnel Administratton tn 

EheerupLicupervurce (Ottawa. *Queeny's (Printer, 19538)", 
CSD e Cid Vand Cie eee) ce poem Che. wa en Ge. 
DOCIetyedlariieeinuividual oe lhtee CG... Lectures 
COltaua maNatTondl hesecarcnscouncm, 1950)". "Cr. 4, 
NOUMaleomlitiee oy oceaClo S=oCleniIStsuvs, .UrVil Service 
Commassvon , Uprrauva, Journal, we september 1959" 4 p. 6 and 
MHeGCiyeansWwers oteatie he soClentists and Commission, 
TD pO el Se CCDS 1950 toe lhe 101 LOWw1 ne 
descr DiiOlmO mm eC (eeVenUseileatnemuanadian government Ss 
science policy machinery as based on that provided by 
Grepruce  DOciiee sCcLence Gna Politics 71, Canaaa (Montreal 
ADU enon MCG OleSla Ss UNiversitys Press, 1977). 


Ji Grant) Glassco, cthailrman,” Aoyal Commisston on Government 
OLGON LAG veT eV OLUmC IVE me ReCpOrteNO.82o, oCtentry Tc 
Résearen and Development (Ottawa: Queen's Printer, 
VOCS) G 

LU Tpide. DO OL Oe aD DTG lass cOlONewsGLlence—. 
National Research Council, unpublished paper, National 
RESe aT Cie GounG lin sULtaWas oOo. - 


PASi et ratte ySONg one) lddn spark ecomplexonas 10th 
AUIMIVeELSaly See anoncOneeouriac, | becember, LOZ, pe 42. 


"C. J. Mackenzie, Report to Prime Minister on Government of 
Berences(Uttawae. Privy Council Oriice, 1964). 

Sage al p- 1 and Royal Commtsston on Government Organtzatton, 
Vinee Vest DOM UMN Ov, uat2 om 1) mu cicileiae, 
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Debares ,snouse of Commons’ 2nd “session, 26th Parliament, 
Vole Eh ees0 rAprs V9.9 64 Spm e2 152 


ocrlence sGoune:) Jot Ganadaricteem 900-7), Cc. 199 "as «amended 
Bye POOR Orc, B28 A iheiivseducraricves oT Canada 1970, Vol. 
VIveppes0695-S% . 


G.ebruce Doem, Sevence sandwertives in Canada; pp. 815-6. 


Debates. house of Commons, Sst session, 28th Parlvament, 
VoleeVISelLS @March 81969. 86:5 560% 


MetLamontagne, Debates senate, 2nd*session, 27th 
Papbtament, e2eNovember 190/, pp. 364-5. 


Debates. foenate Sci encesrolveys Consideration oF Volume 
IMOPMREDONLEOT SpeECTOrRCammnrL eee lo /Lyrps Os 


Mau~ cemlamontacnen, Chairman, A sctence, roltey For Canada, 
Volume lSPAtCrariecateneureu. "PasTrtand’ Present (Ottawa: 
Queen Ys Pranter; *1970)% 


Volume hl; *largets and strategies "for the ‘seventres 
(Ottawa s Informativon Canada .19 72)". 


In volume I only one additional volume was envisaged, 
Cp ache, Weel o. |) in volume two yet a thard volume was 
ibd Ga bed, Ol eGr aren De COG seiamormta pile. 
iranscriptren of CIV Question Pertod; 22 January 1972, 
Dares soince tion sthere save been rumors "of stil 
HOUrtO eVOlUumeGs = folmlrce Fihese pages were writ Len a suhard 


called A.Government 0594 eee ce for the Seventtes (Ottawa: 
Information Canada, 19 gy aseappeared. 


S6Ssmono0 Coe at Lane, o.UCctTObex 1O7OQ pu Ze | CL. 
Debates sSenatey Setence Polrvceys” “Constderatton of Volume 
IBOPPSPCCECL COMME ELES.* ps ULiT. 


Depures. 1OUSeLO GOMMOnS. ond oeSSi0On, Zotheearizament ; 
VOD eV Ee et une Leip ser los- 7 fee MThe Secwence 
SEeCretarlatswasmapsorbed by the Ministry -ol "state “for 
Science and Technology. 


On sthemcreatiron=of the mMinistry see Lamontagne; Debates, 
Senate 4-6 sessions eaothierarkvamnenc, vol. —20 eNOS ; 
ZaMALGineL7izn, “DeeeGowemand =On theshalving “of the @Scrence 
Council and “Secretariat, see Doern, Setence and Poltittes 
tie Oandda . 0. Ge. 
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"Senate, Proceedings of the Spectal Committee on Sctence 


Ooi NOreess TON mo) time mee oment NO. 15. )2eMarcn 
IJ08e  Ihes Committee's "intenmest pin the social Sciences 
alamespeecrally the tCanadamecuncm@uis not SUIprisine an 
view of the background of the chairman who was a 
Provesso. Of economics andean, adviser to the Privy 
Council at various times, see his curriculum vitae in 
Evid. , peo. Further, senator Lamontagne had” a large 
hand in drafting the original legislation creating the 
Capadaecouncil, see nts adaress tO oC lIEC, Proceeatings 
Chg ry et Caw cl mee Cle Om OniZ Jy Deco os 


cone eseneUtew OF Nattonarmeecrence foliey: Canadaa 


(Paris: OECD, 1969). 


phOLeOUCBOxXCCUCLONM, sccesiaunymecunnineg, iCanadtan oc rence 


PolreyecndstluewObCUEhepolus. oCtcice orm ale, it 
OHO eg sade love 
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the 608 pages which comprise the first two volumes of 
TiewuOnn lute Sele nOLl. MYCE ne Committee tbe tal iy 
travelled stieawOlrlusoVet sil Scarcns Ot "'cVIUCnGe ToCe 
VOLUNC aD eircroudlc Othe re Ollss Ol s ect One tie 
Coummmpurce: sea bcen fron COO ,LOtaDlVeN oh. bathWwick. 
Canada's sctence Policy and the Hoonomy (Toronto: 
Methuen (999 ) 3 


John’ BS. Macdonald; Vhe “Role of (tne Federal Governmenc tn 


euUpvorL oy, nesearcn tn Canadian Universities (Ottawa: 
ONGC Serrintver, 19090 wo mec alco, sNational Research 
COUlGCU Eke COMment aly = Olwopecl dia tudy ING if, . Ine Role 
Gi@lecetal suQVermmenteil soUupporL Of Research in Canadian 
UIeVversnuries: sw Ottawa se Nake. 5) L9Oo }. 


BLOUIS= hi lippeeLonnedueanaus i weCOllry.. Guest, Ornate 


Optimum (Ottawa: Association of Universities and 
VOLE cemon  aiiauiasy BLS fate. 


Setence Forum beran publication in February 1968.” “Since 


its inception the editor has been David. Spurgeon who was 
ausGHlCNCGeWLELOn With une =foronto! GlLopesgana Mart and the 
DUS ets me CmUni Ve omey Ot LOTONtOmiLecchm alan tia t 
financing came through the Donner Canadian Foundation 
aroneew culeclesNabiOiidehkesoal cl  COUNCII | tie "Galata 
Council, the Government of Ontario and the Canadian 
PHySvTOLOo Cd leesCChe ty “GGe oCLence Forumal,, ly (L005) 1, 


Deo 


Rerd, -oGlLiBnC.. "Canada S#iopegtoy a inated science 
voice". Canadtan Résearch and Development, III (1970), 
jaye ese ons 


LOCC ymcCinOnmONEaG. Da 116 UveraOVievereand structure. oF 


KRGmUeh Ig Orre etn eULCL Memperacountrrtes) (Parisi. ORG), 
LOO Aye 
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‘Amongstatheserare: thescreatwvamietysinysoiledynamics which 


theyvast® space, of. Canadagincindessandyupone which 
railways are built, the difficult east-bound grades, 
large snowfalls and continued sub-zero temperatures, 
largess caleuspring run-otepe thepdatticult: passage; of: the 
Rockies” and sosond) ) Iniadditaongthereswereuspecial needs 
resulting from transporting wheat in large quantities. 
ihe@rotary snowplow 1smontyecne, ofp the’ anventions 
stimulated by challenges such as these. See, Brief, 
submatted by theyCanadgangPaci fic Railways, Senate’, 
Proceedings of the Spectalicommtvetec, onnSetence Policy, 
TeeeocSsiOl. 2otlIeParidamen tem NOL: flo), pp sa9 6 lao 

E. Nyland, chairman, Response to the Lamontagne Report 
(Edmonton: Department. of Physics, University of Alberta, 
LO ee) He TOldmInnts ti Storys of tne Conegaran 
Pact Lesnar iuays (lorencocmeeccieldand andr Stewarts 
LIZS)}ep.aet? endaz4 she anckespecially< J¢edenBrown, 
LACASBLnehcrlLew(loroncos eNctlediand and’) Stewart, 71967), 
Dp el0c-i5¢ 


sDonmaldeGrenchtom siren storylofmCancdaa oronto py eMacnad lan. 


HSS eepp aloo ge borTraaedetailedgtredtmentascem Innis, 
Tihesgcodsitsrnertes )(Torontoes £Univyersatynoial orontorPresss, 
1954 a GRevisedsbdition jx 


‘Consader Greichton ,Uifhethmpirerogethescts Lawrence 


(lorontos #Maenaidan, Pio ooje Tnnis, The Furl Geacdeten 
Gangdoa( lorontoss .Universatygot MorontogPress 371930) ; 

W. A. Mackintosk, The Economie Background of Domtnton- 
Province gene Lavcon ss. OttawasaahingiseRrintergnd959) ; 
andeMeaaWatkanse YAgStaple DPheoryyoferconomzc Growth”, 
Ganadtian{ {Journal of ch economies tandhPolttical science, 
SINGS CS) Rot ep periso-SoapaWe tee Ropes like 2lephant and 
ChemMCuS om ( NOLGMtOnmeMee le Whandeandsotewart. 197 dys ep oil: 


HOWEr,eelne slragde Aneoduarcelimbern’, (Coneriputions, £0 
Canadtanel conemacsevd (4955) 4 ppeed0-ole exrneprantédsgin 
Approaches to} Canadtan-ECconomte Atrstory; Wail. 
BasterbrookeandaWatkins: geds airorontoy "MeClellandeand 
otewart, ©9627), %p. 945+ 


pthegne¢éessityeot -entractinogsscaples’ ingbulkeiseeraphically 


SOCUMIDC LDCum naleNG uralspOmtarzongot Dirsetekengin 
Albenta 9 toouprecLousswacespace=-spacestorgiur.-Gibbay 
Company. expormexpeditsons that the traders neither 
CGihwledeLroCamOorerOOM themtine = tO UNINt.. Rather food was 
DULCHasedealOnemthe Waywtromealndians mGil. York Factory 
Was reached. See James MacGregor, A Hietory of Alberta 
Ceehiopeepes dekolte AMS TOZ I ope.” PES RIO A Ghee, | bowen a Si oKe 
IMO Teo leks) bagh Choy motekek ye Vey olay Mello (oh 


Sh 


ones Watkins>s 7ASStaple®iheoryforeeconomic Growth", 


reprinted in Approaches to Canadtan Economic History, 
Dee odee inethe* prarriessthesimportance of*science in 
broad’sense of science policy is unmistakable. For the 
Prairiés are wheat and’wheat capable of maturation in 

a short and unpredictable growing season was the product 
Of =researeh@at™ the Dominuomerxperimental” Farin’ Ottawa 
bysGhanles=Gaunders®® (MacGregors op. evr. , ppt 215-4" 

A discovery which turned land once found marginal under 
tiewreroneof previous swheatescrains*intova tand™ot 
plenty. Of"course themland=daid snot "change; *the wheat 
dtd meme Came ten A’, 


41. tnnis, Phew Mursirade wn Canrdda. pp. 280-92. 


tee wane frontier, tar) trom beime essentially independent and 
selt-rel@ants -isin® thes larcest sense a dependent. “it 
econstantiy=requices Metropol riany alam and *concrol.,” 
This Sis “in spare ducetow the =tactethace “we have had far 
TesSererirleracroape or asricud turakesectlement than 
laswtnesUnited@otares s Fp. Me se sCareless.) VFrontierism, 
Metropolitanismeand Canadvan History’, Canadian 
Historteal ‘Review, XXXV» (1954) 1, reprinted in’ Approaches 
TOeCanaatan itstory. Ramsey Cooks 9CraiovBrown, “and 'Carl 
Bervcn=recds., = lOronto: UnIVversiey~ oe loronto Press? 
ESOT) eps c= 25. (Ci. Innis.) Proptems of Staple Production 
TC Onegai OLONtO. y khVOrSOneel 55 )i OM. o2as lows sine 
FrOoMerexsnypoOlLnes1s5*ineGanadran Historiography", 
GCOHCOLan Hel Oorvedle neview,, xXx! X- (1948)... pp.53-60; 
SeeD?eClarkey Nihew Frontier and Democratic Theory", 
IVONEACTLONS Of tile noyal woetety of; Canada, XLVIII,, 
series Ulisse eandSMichacl*Cross fhe Frontier Thesis in 
Eiewconada os ()Oron tony = Coppe Clarkeye 1970) 


Poy aaa. AGUNG. leeevale: “auiny “Sophy wet (usm ileismr ty | olga ASSES 


ere Was@ehew race sOr=themNeSt cosbeGome tie sco lony "ora 
COLeny Whi ciebroupieecovits news imperial role neither 
MiagInatrons liberality nor magnanamity, PW... *Mortan; 
MGVVOVIn Canada’ ,wuneve rs 1 ty of roronto”- Quarterly; XV 
(1946) S59 VYeprinted in Approaches *to*Canadi an hte tory , 
DPDerat~ Stew ere Lan SwARheelory oF the Canddvan  *PacLijtc 
havtwapgyep.92948and GF"BY MacPherson, Democracy in 
Apperta (loronto: University of Toronto Press, 1962) 
(Se COnCeE Cit On, pp sO 


| Ha) iets yea cohen te gees eey 
zo _ = beter tdale il Heties 
shed eat : a 
= 7 j 9 - 2 ; 
vi m= aed eae OT t- i rer e 
| ree Mime ite 
: + aN ’ wid uo eS oye bialé tLe 
SPRL , VeeGed Ua 
=i) 5 % yt va’ 
70 ree Tas oa ee | 24 
.* ' : Saye 4 
» oo) ery th 7 
aay ee eae 
es ™. ea 
; i’ pea eee 
. ; r sm “sn anne? 
‘_ 7 i 7 Ven tee 4 Pe te nal 
. s sabe OT seers i oes 
. a ao 
sug. Nn B+ 4:6) aire wo. ai 


re 7 4) a> pi ‘ P| 1s ie is } a at aL say we: pea é 
1 nee i 2) an 1 “94 ees) 7 eit re ; 


soll e » wtreaag RM ea Gel Dy ta fk ~ ‘adige : 
sh 


7 ; . bovbaee ay es 


45 


46 


47 


48 
49 
50 


Sy 


2 


oe 


‘Donaldmsmiley, eds, ThatRowe li /sivote ‘Report/Book TF 


(lovento;eeMcOlel land@andmotevante'l905)1,?p. 4508 "OF 
thesenovincetoteCanadabs meradest of $7 4emilLion'’, over 
$18 million had gone into the canal system and $33 
million into loans to railways. In addition the 
Province had shouldered municipal obligations (which, 
With arrears of interest, amounted to $14 million) 
arisinegemaily out tof trashemunacipal ssupport om marilway 
development. The Maritime Provinces had a direct 

invest mentelin spublicallyeowedsratiwaystor Sid ymisiion: 
Wath “themexception oaawsmalimanountlineNova Scotia, athe 
Capital commitments of the Maritime governments consisted 
excliieave ly rOr OD la gatnoiemeonleracted or Loads and 
TaPiwayS eae od WED wee on 


INNS ae wutetory Oo; sihemCared gn Fact ite Raltway, opp. 44-5; 
Hugh #Gaed * sAptken; ee is tate tandniconomte Grouth. (New 
Kone s8eG50Gi aleisevencawkResearch eCounerlari195 9)»; 
pp. o-TiAetand Vere. Bhowke st National, Pola cyeand Wes tern 
Development limgNorth Wmerica’; Jeurnal of Economie 
Pperonye Avi) (LOS Ona. app. 46 i707 


COOK ProvinevalreAuronomy, UMinortity “hights and ithe Compact 
PNCOryeeleGi= hoe] Bmotuay. INOwM4., TRoval sCommissi on eon 
Bidingualgsmeand’Bicultura lism’ (Ottawa: Queen's Printer, 
VIGO). Sep. 50-7) 


Dec MeN atonl.wopeme? 2.0. Dp elo 1 
POOL SNOD Ne Cir.) DDon 11-49% 


Pee eee DaCiyn Skit woOCLeNCC —pOl LOVIN Canadas bs Cuddy 
andeachate ius t now be nTeplaced by action, Gervence Forum 
Bilge NAT TGS ay TIRE, yoy orn pln PANES 


Thus while the Committee recommends reducing Basic Research 
SLOMMc SoetOulUosOr Canada’ S total research and development 
effort, it) aisoerecommends ansoverall doubling ain, the 
AMOUN teen Vesuedr an neseadrch and» development So that the 
ADS OLUcCcmUCt LIne wore bast@Ganesedarch WOouldspe rs lignite. Boece 
VO UUMCM ee Diveaciesanad 445." Here=as, ine ald budget 
Mavceus —recommencations: to cut have a far greater 
likelihood of being heard than do recommendations to 
spend. 


Bach yilski,) OD. / CLL. 
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Bah exanyienor Chis’ Trelatiiomtomienessccond larcgests social 


science research project ever undertaken is James 
Coleman, “hem Conceptaormelduslatyaect Opportunity”, 
LOPUGraOmiGucatlondal here meV) (1968) 15 spp. 16297 
inesproject™ 1s Coleman eyegveltuys oc, MiducartonaL 
Opportunity, 2 volumes (Washington: U.S. Government 
PrmngivesOtfice, 1960) 2 ekecaivine rootnote (51) above 
let it be noted that the Coleman Report's recommendations 
to stop existing programmes were accepted immediately 
while those to develop new programmes have been ignored. 
See "Educational: Delayed Impact?" Newsweek, 26 March 
TOWOR De alel Soils 


DeePVUGCre he roerent CTT Cer eto re meLOnNdol:. | Uxtord 
Unmversmay sPress, 1965 paepee eo. 


"E.g., Aspects of research management have been carefully 
BS CUCUeCC sti rOUCNOtimt bemy eal sy Utmost arcaimpol lc yanas 
aseyet received" only scart tattertvon: © See, “Editorial; 
ReESCarch £20) Clu lel Loi 2) ee le Die Le 

9 Marx's eGxamplc elt es wie thce bactetiateiiss tadicad wand laashs 
sivas theonyeranrose Onethe basis *oOtsevadence savailable an 
aepubi ce librarye an covernment reports, “This lesson 
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CHAPTER TWO 


KNOWING, MAKING AND DOING 


INTRODUCTION 
"By ensuring enough good science many of today's problems 
would disappear. The only question is the precise 'meaning 


(1) 


GamcoOd esc tencal:: More ene ceniulns,ean seditom aleneadiiaine 


lean 


read, "It's engineers we need not more BAs. Moreover, 
themeanlynlo70 ts) ecological greaction Basains& ‘thestechnolooical 
Society om the 1960 tsiseems; tomlave icontraputed stom the meed 
Chet intirematechmoloswsinot ito cthe restraint jor it. 

Delayed only slightly by the greening movement, the 
= heemp 4 Gor Spocirhyaeaine anine jomecoodesichencegand ethe reantforce 
it has led to a-world wide debate on science policy. This 
GOMCce rime smunemlates turer soimia ccomiinual: pub lpesinteres t in 
themimpacmrioryScuence Onmsocrety Sance World Wan Il and the 
development of the atomic bomb. With the advent of the atomic 
bomb) serence dramatically proved itself to bé. more than va 
Subs GGvenatttem iow wu lit eepoimey. dikeshealtiseairmlines cox, tcoal., 
but jy more siumportanitlyjjeto be ysamultaneously eanteffective 
instrument of policy... Knowledge had long ‘been figuratively 
Spokenmo eas power ae whe foperational winstrunentalityiot science 
made «some knowledge into power literally. Thus, the fact that 
Sic ClicemWasunique ly tinvi Gedgamto egovernmnent gandtentered 
reluctantly under the pressure of the Great Depression and 


the Second World War distinguishes it from the range of other 
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iiceres ts #surroundins government. 6%) Yetecthere  isea 
petcistentercndency Lovdismissmtnassunique Characteristic 
without inquiry «into its origins. * 

Thises tudy *proceedsmftromeéthesconviction thatithe questions 
impkLvently@eatestaketin thetsciencespolicyedebatetare faremore 
thanawieateiseLooodsscvencey) Boutealcomwhateisecood( politics. 
Anticipating what tfollows, atmcansbegsaid thatathishasya 
GHesulteof thelanstrumental successeseofsscience combined with 
GCnewdmstastetully, contiactualwcharactergeottpola tics sland the 
cenSDOUeTeCUGINE cHtecCtao: wealthey Notmethod dends atseit 
equaliyeto allpgoals* @hachwmethodlisysomewhatespectalized: 
hemi CHOcuctmonmoOr SGieitT Ic Chandsscientiaic. lakesmeans win 
POVEINMen teandIpolatwcsmnaseteditoma change anytherends 
DUESUeaGEDyacOVernment J mlhe morcesuccessiulya meansyethe 
Pred tee phen Cerdenevyele Ghooseme0alsmsusceptib lestopiteatocience 
has Deenwenormousdysstccesstul; providing vanyirresistibie 
€enptation: 

The processes which symbolically culminated in the atomic 
Domb@reach@iarebackeantoswesterneculturess Thesauncreasing 
presences ofescientitic productsmandeprocessesvineourrculture 
PSPaecolsecuencemonu Mucheot ourehastory se ldentidaable 
tendencies in our thoughtways have brought us to this point, 
pethapsmnotiinevitablyjebuti certainly notpaccidentally< eso 
pervasivesarestheses tendentwessuithatwiteisidifficult to@find 
ani untouched perspective from which’ to*®analyze them, ~As long 
as themprancipal cause for cConcém with science and the policy 
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perspectivertcould be “sacrificedmto therstudy of *the more 
apparent and larger issues. 

Today the most visible issues arising at the intersection 
of science and politics may not be the most important ones, 
especially outside the United States. The geometric growth in 
desi tyeoteboth @scienceland’socvetyenasematured each. **Just eas 
eachwispmorenrsophisticatedmandssubtiie, So too-are their inter- 
actions. No longer is the interaction only the threat of 
destroying life with nuclear weapon. Now there is also the 
DLOspecu.ol vunrer lective ly vchanging! litesinvavshort time: 
Delecevomacinspect ioneandnyudvementyot these mcorercradual and 
morvessubtCle wimpacts: cmepubliucelifeshrequiressaGperspeative: 

Thus@chaptéer attempesetotsurvey such “arperspective jon 
knowledge and power. This is the perspective from which the 
remaiindeumot gGhesescudy procecdsm iiniGactivity) fin product 
and in practitioners there is little common ground between 
SCLencesandypolatulos mieLawyors ss bULiNOL iSCcientists; may become 
Members) caePaniivament, and’ Members of Parliament may become 
FawyV Cio sab tano.umscicitrsts. selhatvethe: twoedimensi onseoLrythis 
interface have ‘so little in common makes fhe necdsi0nea 
DeLspeccuVeaGmavieGiealwathememore importante § Absence sof a 
EOMMOIL Ad iiielys LON ew Lanor Cemthemsearch sforvasperspectave back 
UPON SOmewOReaticmiundamcntals Of behaviour. "Hence ~ethere wiil 
OLMecessiutyeboees one tOldiwinewinenew bottles, 8elhis eolid wine 
WiLIMGoTsusirot Gam analytic perspective drawn rome? latorvand 
DaabeaWeldon: 


Whatetoklows: tus dividedtinto sthree parts. Wl) Thesfirst 
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SCUSsatmalanyctC edi fterenttarionmoresOcial activi ty rand 
PROUuUGtLOnmaSea NCUrdSticeperanpect ave. = slhis 15 the mayor part 
Orecirsomeieptonss wit.1S eo Mlowedepyastwowsiorter partse (2) 
ParCecwOrimpresstOnr@stically=drscusses the relationship 
AOE Stmtiemalalytre "d1TStancEronsmonepare (1)e8 (5) “inher thard 
and concluding part indicates some difficulties that arise out 
Orethespresene state ol the relationships described in part 


two. 


LeAnne ero TING TRONS OrmoUl ENCE. be CHNOLOGYS AND POLI iGo 
BY extencing a distinction suppested by Plato m= passing, 
SOCldal activity ana rts products can be ditferentiated into 


(5) 


EMCeemc lasses. iiemtiree  Glassese@areemakino, knowin eand 
doing. 

Making is bringing something into being, usually from 
inanimate material. Illustrations of making would be sculpture 
Ormcatpentry.. = (lO. DTIng an idea Inco Deis in materials 1s: the 
POLomO rer clicm Mako ia. 

Unlike making, knowing is seen to be neither creative nor 
active.  kKather it, 1Sepassive, recetvine that which ws” oiven. 
DteOccCuUlLSsewi thine tic inteliiccr, havane nov elttect on the world, 
buts aftected by at. ~One who knows is a Savant. 

DOL Oe se tieCeriiateCl ae smolts OClaln acti Vvinly and 
productione to be drstincuished= for the purposes at hand. “it 
is impermanent and unpredictable for it is composed of the 


unmediated relationship of person to person. Mediations are 


INn\dEXxStoodeasesOoCclTak roles sand insSticucions. Unmedaated 
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relationships are those which seek to destroy or recreate 
PNOScaveuvedOleSteand: institut sonsmommediatl On we 1hise1S.a 
DOolaticalm task. 

Each of these three classes is distinguished by an 
exemplary form of activity which yields a distinctive product. 
The activity of making is puzzle-solving, knowing is problem- 
Soli Seandedoing, di tficulty solving, || The distinetion of 
PUZALopaDcoDlemeandedtiLicn livemismbpOnrLowedsi ron, leaD eWeldon, 
and bears explanation. ©®) 

Euzgzleswaresialemakeearduhave Correct SOlUt@onsS. §yPuzzles 
may be said to range from following a blueprint in a piece of 
COUStTVUGCEIDNetOea WeChanical task: 

INeCOntrast aproblenswaresnotemansmake, but do have 
COP CClescOlUtLONS wamlOLeCactin patie mwed thew, OreCorre cel) 
Stating. the structure, o¢ a chemical compound: these are 
problems. 

Ditiicultces (arealGithcralan-madegnor NavVercorrect 
SOLUCTONS waWithin thesambit.ot ditfiacultiesswould be both the 
défindti1onmot a words andathe tormul ation ot a.morad sprincipal. 

PACielG Minty wicca Cento aLeCm COs m Dart lGtllLaL 
DrLOccl mnsmDCLOLC sCACNe C1 455ml S sCOMDOSCUMOt=au LY pcmo. 
ee GeV tL Val) CO gaunt a OCU cir mee Len Coma Grd Ve Oy eS me LIPOU SLL 
OUEdsmoeCUUCStl1 Oleic Ct nemUNOCUCtE Ls hus eSOUUtLON: 

AgDUAZLEORILS eSOLVeEd DY wan winnoVvation. « (ANMINnO Va GON, aS: \2. 

am Les Chl LOlwsO Gerda prOCUGLD. SRO duis 
or operational so new as not to have been 
OhbviousetoOuone SkilJédein thesart at the 
time the idea was put forward, or we may add 


tosthesrequirementSeotanovei ty pthe 
additional one of prospective utility."(7) 
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Puzzles have certain general features in common. For 
Chempiunposes@atehande@toremostmeamoneste theses features is that 
they cansbe dealt with on the basis of previous experience, 
knowledge. Making a solution of the challenge of constructing 
a building according to a blueprint draws upon, but does not 
expand the current body of knowledge after a certain threshold 
has been reached. 

Innovations isesociallysinstesutironalmzedsin theslaws 
surrounding invention: The Canadian Patent Act defines 
invention as: 

Wiebe’. Many new ,andwuserful Part yapracess, 
machine, manufacture or composition of 
matter, or any new and useful improvement 
in any art, process machine, manufacture, 
orecompositionvofematter.'' G3) 
ELars@nopeenoughe for -anginves tion to besnew, utamust also’) be 
“user ude 

Onmtiespasisa Ol. thes importance Of thies criterion: of 
UtilLiuGyetiecan be Sscenmthat puzzle ysolvinge1spwhatacaneabe 
cCaliledatechnolosy. @elechnolosyegrsecomposedgot: 

Lene. SOULNCUTrTenteknowledcemandtexperaence 

about how tosuse scientii1¢e knowledge for 

Practical purposes@and about therway sin 

which other things may be made to twork! (9) 
SleesaVvOULotalresLecnnolocique: cOMmprend notamment J. aptitude 
pour la conception des moyens de sa production."{19) Laoel t 
works, then the puzzle has been solved. Technology is know- 
hows es btsrs. thes orcanuzationsousknowledge for the vachievement 
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additional one of marketability--is it worth doing?‘ 
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The latter question can be understood as a more precise 
formulation of the former. Instead of asking generally, can 
itebesdonese ylttasks , “underecertainrmarketivand production 
conditions can it be done? Enumerated amongst the production 
conditions would be (1) the present state of knowledge, (2) 
the available know-how and (3) the intensity of the commitment 
COVthSspHoOl}eetoeWIt wasmnotapessab ltestombuildatheratomuc, bomb 
in 19402 -sIltiwas not possiblesbecause*no one was interested in 
undertaking the commitment it entailed so that the state of 
aconicwenexvey) relevanteknow-now wasesmall. “The statepor 
knowledge--know why--was, however, adequate. In 1945 it was 
possiblestovbuild and detonatevan atomicybomb. ‘Nothing*in 
ChemStruelureyoO tether physicaleworl dganderhcoretacalephysics 
changed between 1940 and 1945. What changed was the 
willingness and mesoureesydevoted, to developine atomic 
technology. 

DISCOVeTY sis VlUee Means .OrmsOlviierproblemsm Tbteis) the 
fOrmuLataons. Of daenew sdeamoLreconcept of reality."(19) 

Prediction of@thesemergencesor anew! chemical compound 
CaunoteDeeconductedeongthembasis ofpexistingedooacal ox 
GOONIECIVespLinerpiles, althoughstheesolutionmotyonessuch 
PLOvlen docs. provideepriancaples@thatecai@contrabute somthe 
solutronacitosnmlareprobiemss PHence;, oneyotmtherzsrste and 
MOS teumpoertante tasks ineprobilem-solvingiasedeterminingathe 
Simi largtiesmand dinterencessbetweenethermattersat? handtand 
previ ous@experiencer 


Dis@overyereconceptualizes thateparty of nature sedomaan 
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at hand and hypothesizes empirical relationships amongst the 
freshly created concepts. The hypotheses are then tested 
against. observations to ascertain their truth. To the extent 
that an hypothesis is true, a part of the structure of nature 
has been laid open for a time. Encapsulated in principles, 
what is revealed of the structure becomes knowledge. 
Revelation is never complete and problems always remain. 

Occasionally an unresolved problem becomes exceedingly 
troublesome because On 1S aCcentralalocation ana theory and 
HeSmSecemingedicacTeementeWithetne theory.  ollch a naveins 
anomaly can become intolerable when the knowledge developed by 
the normal process of problem-solving isolates it and is 
thereaftem stymied by 2t.) Normalvsciente is the work which 
Pracually eusolates an anomaly. Abnormal Science 1s the work 
which overcomes an anomaly. (14) 

Abnormal Science —OCCUrSeWwlen an anomaly can mo longer be 
tolerated. Up to that point the theory has been used 
SUCCESS Ul Ly COsOrdereand@ account  tomuacts.. Now that as no 
LOMVcC Te iOSsib Chm LENG eClOomLieOl yecalnol s4CCOUN ts LOlmetie 
AnOUcLY MOteUiGecalnOotedGCOUlim OM aly ting se lse nti lathe 
qNoOmalyeus dissolved. sWienethe fects No longer yield to the 
CheOn mmr UCimbncmEleOL VENUS tev ela aetOmt ie tacts. Aa nocwathoory 
is needed, one which accounts for all that the previous one 
CTamcuGmatleaste tore LivemanOMd yaa G 1 tl Ol elt. TL Ode none. 
The invention of a new theory does not proceed by the attempt 
to extend the present theory for it is this failure which has 


led to the need for a change in theory. Existing knowledge 
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will not do. Knowledge needs to be extended. This means that 
the foundation of knowledge must be broadened to permit an 
extensionwe whemsearch for asnewatheory musit.beocin with. a 
FECONCeEDiUalazactoneOT TtSesubjectamatter. Only, in thissway 
Wall leateoavord thesunsatistachormecourses of, atsoepredecessor 
Newer etyeOlanaciresd smi ni teat? human terms. lhe 
logicaleandmanealogi cal ftertitatyeotmany theory swillytapy only 


Savarese iL0tmoh ee Whole On sth ately aia Civ gueAll yy theory ecang be 


exhausted. 
UnemactaVitvrOre peop lemeasolvin ge scmscl ence, ss lhe product 
of problem solving is, (scientific), knowledge... It. is knowledge 


Lorethes physi calvandaliving element Seine the world "around us. / 

Aswopposeds togthe know-how, 07. technology ,jscience. 15 

know-why. 645) 
Lise Sedacastanct ones large Iya onored BoOTpat beste liven 


(16) Failure 


li pescavieceadihohe Podent-cse Oiyscacncen policy, 
COsmndeds tandea thas analytics distanction.walivbes, sShowns through - 
CliLOmCOMULI OUCeNLONAMLaUIUTe «LO ditierentiate goals 
app LOpwiatestOssciencesit rome those; appropriate, Lo,polatacs, and 
Melati Ure lorddit tere iatemthee MedlSe Ole SCIiCnceCetTromethose Of 
DOLLELCS.. 

Dit elie? Com ay Can OmGOr Leer SOlUtIOn ee De S aSethee case 
because for them there is not an external standard which can 
be erected and taken for granted, in contrast to know-how and 
know-why. Words suffer no limit as to what, they may be defined 
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kind or another. Denuded of reference to or reliance upon 
Verificathoneuralsiticationmor corroperation sy, =theselsorts -of 
words force us back to our opinions about what should be, 
pas teoursbeliefSeabout whateiss #UnDounded™by «the constraints 
Ot UvPlitysonetruth; sopinionsemay conflict often sand without 
sélfzevirdernt means “of*concltsions 

Whenwthetissue Sis *the®meanine of *a term; ?the risk as low: 
Definition can be and are generally expected to be generally 
derived fromfexistingvand related primitive and defined 
terms. However,’ when the issue concerns the moral or 
polzeleal preseniptronseotsthe norms ot Vconduct, then #aenon - 
GCOIrtlicuuie beresolutions1S nov to be assumed? 

In@the realm of “the normative ‘there is not knowledge 
AVAL LoD esdsuiiCremis = ineteccnnolopiod leon Screntiricrdisputes. 

Divdterrcubtiesswerevatpare® of @aebody of knowledgey sthen 
tieyewouldenorihave normatives:oree S-eThey would not have 
normative force since empirical statements alone do not imply 
AGi Ole 

To be taken as sound, an empirical conclusion must be 
PNemisstlicwOleciinl GoCtlmaucunciits «el Neasconrectness  Olmeach 
SEOCUnCIUMMNUStaLemlCtmerGethe LaGtSa ) bnethis, sass ingany, 
argument, there is no warrant for anything in the conclusion 
WilCileLSmnOtm It Nem heinls cc mm NOlia UbVCupremilses © Lilaan 
empirical varcsument axe at \bést) superfluous .and at worst 
dis GOW meet tiiCll tLe SedOmLOCROCGCUImeIn Lenpid LGaliy 
describinosthe world, athe ysoccuiin prescribing .ur.conduct, 
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courserpeOne wil li sud fvcegt omprescn te purposes. slit is the 
Contras tebetweenyrelatingeendsmtommeansmand, choosing ends. 
Redatang)a means) to,an end is samply an empirical matter, 
Logic combines with evidence to yield an implication of means 
COschO mae DoLOvCmUNn1 S @Cdll=proceecmule Teamlls tepenane end... ane 
Selectironvoftvanivend 1s) net unquestionable. 
PLO ist alceme We ila yeabemab es LOSproverthe 
IMPpiLLeattone, Bit estealingewere permitted, 
tite reay ould  besnopprosperousshimangsociety: 
INMOVGer OsscrViicestNe Fconcilusion that 
siealain cashouldaben torhaddenssweamust, first 
decide that we want a prosperous human 
society. tse) 
Afterall) ewe, machty rather haveedecided, onya freewheeling, 
LN OVVvCu cad Sit 1eeSOCte Lyawha chawouldgtolerateestealangye just as 
Weal cote yal mee siiokinpabetoreshealthr. 
Bach@otethe sthreet classesewhache have: beem ditierentirated 
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Technology 


Knowing Doing 


CUE Vel Cy. Problem DiTLTcuLry 


Product Science POLAtLCS 
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and only one Of these classes. Indeed, itumay even be 


s ) ie ed 2 ' 
c ig 8 5 ’ 
> 
é 
i 
’ 
% 
A a 
Lie As% Ge 
a4 es ' 
rf 7 te oe 
ba? ‘ 
: 
— rd Da a a rom 


ey Pe 


EE 
- le 7. 
os uA LaF } 
aes 


2-74 tolehirprd 
4 9... a nes Oe es 
ae’ bak call ae ae wipe dt 
“Nee ena 


ib = i 
if Pris wT : 
; - . 
tp tg oer 
| Oe ange 


a eel 


Kame iaret . , 


deed ok Htcure 
ag (Se8. Gaasen 


7 2(ESe “eis 


= | 
2) One 3: ao WET OY - ae 


1 


m 
Bir = 


rt 


diqoet 


ad 


Cui Eien ir vor dns tin culshManeactrvitvmerroneuts product se All 
Ciapers felarmecstorn this isystemmomsclassiticatiom 1s that 
learingeitinenind wilieprovesusetul in reconstructing sand 


alla lvizin Peat iiew is sues Walid EVeiyts. o1ms.c1 en cempolicy. 


2. INTERRELATIONS AMONGST DISTINCTIONS 

ie temuta tion itowre kyfon, aesingle Tractonsapprogch oto 
pugg@les:, Horovliems wand tdi Geiculties! vs omy {too well known. 
Whether sit vbe -the cantz-communis t*whotsees communism @s the 
souncetor allievilvethe chemistiwho would™reduce allibrology. 
GOtitsee ements or thetencineer wiosresponds (tc mdes nen 
DHobiiemss wiithmmovecok tthe gsamemalhatever wthe merits tof 
individual cases of rsingle factor explanation, the syndrome of 
apply me etovione econmtextythe tnawledge: successtulbly sdeveloped 
andr employ edisinanothemecontexttis «well known: ©\Toluse what 
one knows is a perfectly natural wish. 

Whatieusmecrue: odstusisas tindividuals@rsiealsio ttructof (sroups 
andes Ocheties, sewed group fob epeople Ghind succes saan pone 
domain, ‘then there is| a tendency to apply both the instruments 
qidmune peOalseotmethat, success weilsewhene Jurd Cimansterence tot 
means and ends is undertaken in the interest of psychological 
Oriental Gimand practical returns [Orientation comes’ tirom the 
USGNMOL laNpreviously established andvcoherentiset of «concepts 
which order the features of a new domain of attention. Equally 
IPO udienSunemUelLict thatethemperspectives wa llebe as 
tan giblyerewardin feingthe new contextlas it wasn the fold: 


Once people felt possessed of a great and certain 


on 


bysabe! a0" 
cm i hae all okegh' nate a 

ao da xis Th Ae : ay 
Wii CDs Te | 


arenes 
Vaoanny tefleb aigere 4 a Ee a 


%. tt e oe 


i 
& O91) OD: ay eel BY Pr r re. 


ond Tied or (urn woeare eS : ry a 


aa 


. 
oy) Cea waecl ‘ sity hes ONS oie sie 4 pe: = : 
(ig Pees AIT Rhee Oma OE a sd dehe end io! 42s clare si fe 
5 <n, why +> a1 elie Taha e\) to stem astv, @ ae 
ba of bo wtgts *pxiuy STQRel Ae enees. fh 
tire CALs GieaWie . & hn warkienal 1eeTaae #9o. 29 
22 seg > ggtene Clever tceeey sodibde ox haeetbelel 
iis) o Cevetion dtzesieee at A 
Bae i seer gale af efauSevitutyar a 20 G47 et sot, . 
p). pinoace LEE, olisss he ever © wate sobtetoam: : 


; . ae 
cdetmes tists ot On SO US) 4OF Oe at Stes? waht, a 


Ser Qobetelemety A - sate set ys. iviyogs 2G In sledg. GaP i, 
Losigy bana Fe Taewrerge oar rm fradetewienn 2, shen bok & 
ee ee es) sean srinisy Seetion bo ieee 
eas Tp reesei mied Lue Latserdeeey glikciver4a UY 

wie anemia ptenhh at B)2y eevee? ape etidle 

— Q OF Lily sts fare att teva Aotiod ada af Dour 

“i Ue 1 gt Pontand wer and. ci. ghtbonery 


c Mintipe Bos tet> i, bemggecaly akek Ainog 0 
? on ty 


x 

°c 

"oe 
i: 


knowledge of spiritual matters through knowledge of the gods. 
It was felt that people knew the rituals by which to appease 
the gods and could divine the nature of good life. What was 
unknown to them was when storms would occur and the 
Comscd UciCe omor =e 0OS1ON  Sllemop rentals wOrlde was clears "DUL 
the physical world was not. Quite naturally people attempted 
LO Drimiceorder tothe physical world, This was easily done 
DeGauceeanmorden Was eat nana metiat eo Lic Sprritualeworla. lt 
Chee physical worldewere viewed as a Consequence or the 
Spiricudl wou. =thenea=eTaspecould per vom oneit 1idirectly. 
Securing favourable weather for a sea voyage then meant 
Secure LaVOuUY strom the “appropriate aeity..) trhe=ski lls and 
results developed in one domain were transfered to another. 

PSyChiolovicalivecomrorting wstlen 4, mMethou 04 Ordering: 
CiemwOGrdsWas Ot ic uSetUlenracuteauiy «| Practical ratlure 
SerTdaoineleadSeto meyect1on OL such a transterence. “There 1s no 
meadyealcetiative pecause the *®transterence’ 1s completes the 
We bCanScCiniugmtsSecOtALs = =[tewOL Tcl S OSClatLerta of adequacy, 
Aly COInGGdd GtLOlecdi aie sreGonc WlecCemniccn = ties Wi *O4 =the 
VOUS mmmAliee Tid tlameOle toe Ulem™WwhO tests OUT COMVECELON. | 16 
ACen perdi tre WOUldsDe «LOmtallepack On NOLNIue 

Tiepurow tim OmeMnOocetiIles@rencemiac™ leds tOra LeVersdl O01 Lie 
dineatHonmo telus  Uraistercuce == sr xpalutie =OCOMeLIT cally sGrence 
has undermined the idea of spiritual certainty and advanced 
material certainty. 

Science NaS desmystiticda the world. “the veil of mystery 


in which the enigma of nature had been slumbering was 
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unwrapped. Certainty of nature was gained and no location of 
SpitGituaiecebuaiity was lett mm luEsme Lasimot cOMpeting truths 
Pomc xemoeertedm ii the Atrial SsmotmmaatmicomanaeDmung. ) Witch was 
Cause andewhich was effect,  Did@codsbring order to the 
Universe, Or, did the order Of tmesuniverse inspire the 1dea of 
a god. Now physical certainty seems plausible, but spiritual 
Cefrallry ses mn0L.: 

ocience has brought an extraordinary knowledge of the 
world® “Eventuating from this knowledge iS a great sense of 
COlLULOMmOVeDMIatUT Cc. =SOlctniivetiatesatel tte ec OMmunacat one.Or 
MOOMesuGCs sCOUSelLOUS | y SOT UUNCONSCLOUSL wali Spare Ameusmaili. | 4 
ScCiscmOe CONLLOlebased solely” On htiman capabilities. oO 
SiO Cmiometits sCOUMTOtIONMtla lOc LA st INO real tong Orne 
questroneo. tneelim@ts LoOroTrowth«scels tO beéeto place even 
NO Ge mio Lees se talti sifeassecten trurcally thaseds cocnnc boomed 
Eixe 

Coine Ldeiiawiliietitcw: ts in@senscwOtemas te ry ethere 
COCCUrCUmARCCUlLCAsINCMCOltICeneCenin spi riLudL. MaLters. ihe 
Tevelacrons OLesciciec sevoded tie cstaplished bastions Ot 
SPlitrla edu iveWicilicimDyecoei Ma veces Olathe moves OL tne 
earth or by the discovery of cultural differentiation of 
ROMS e = licwassOGlaAt1TON sO mOndlL rolativism and Subjectivasm 
WUCImCICmYlcGhOL SClence diamenermscicutiar Gc, OULLOOK has Deen 
WellecOCUMeENLeCUsD yl ts, CliticComlmtiesenIncuustriali zed 
countries where the progress of science has been greatest, the 
crises of Normlessness has been ‘greatest too. 


Nor was the development of scientific knowledge without 
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material consequences, most notably in making the Industrial 
Revolution possible. There have been other revolutions too, 
including that of the transistor, the computer and the release 
of atomic energy. These developments made wealth more than 
the dream of a life after death. They made it a reality. As 
more and more goods and services were made available, their 
distribution and acquisition became more and more preoccupying. 

Advances in scientific knowledge led to the development 
of highly productive technologies. At the same time they 
substantially removed the basis of previous norms. Whereas 
in earlier times a lack of knowledge of the physical world and 
knowledge of the spiritual world invited the latter to order 
the domain of the former, now the obverse is true. The flow 
of transference is reversed. Now mastery of nature seeks to 
resolve and order spiritual problems. From enough wealth will 
come happiness and much wealth will come from science through 
technology. 

Moral uncertainty came to be sublimated by the wonders 
of material certainty. As George Grant has said, "in the last 
several centuries most human beings have come to believe with 
growing certainty that all human problems can be settled by 
technical ski11." (18) Thus, he continued, “the pursuit of 
technological advance constitutes human excellance in our age 


and therefore is our morality."19) 


And science is commonly 
taken to be the vessel of technological advance, especially, 
but not exclusively, by those who do not distinguish it from 


technology. Hence, national science policy can be understood 


BD) eg! tees #0 ance <a! 
7 ae ye a Ga> 6 0¥ 
Dd pisaG ie ©) tar Aas . 97 US ‘ 
icone twedl 342 Gd | o% he elie Saudia a 
oe ina Ww iemcun/s vital reads SPAN Nanay. te 3 -, 
ares 21) 3a chews ew teeooH! ¥ Bi ia mee 
2% Bony pn. pet Tt Weel Re ipo ines Alaina’ e ey . 
mebcacserJ wort infact, reustuiin Ait P ae i 
eight 4% ‘Satydce at yur hans be q8% te a y 
. Md - rg an ie slvr eter Bs go 7, See i 
2 < te Uk op Le oe ey coud or ge — ane; 
pathy, 2oak ‘ x tiiv, (tide tou See eeanigquel ame) 
7 ay | sant f 
» dh wat sr ‘¢teser Didi at ee eae een enw et ene 


geist: 


fest \e@), at , hee | “Re, apy as en saiaiyeo ig 
(49 oG-)6an Of Owks Gent Epi et. Mig’ ee wee Ly ee 

= RAAT Iee Be “4 de Maat, pals ih 143 gaisatias 
"ithe ey sige, baeeines at yzade ‘SF's 
ee st ejrarigats nauidt 4) Pi Fapps «anew viw (end 


‘st-ponabs: oe VED trekowan due a ones 


= ay A Iseec wilt! ad oe 


ltide feak 


mis 


tof joinvissues of great moment, 

Thema rsiteMinaster’ofestates tore ocl ence and» Technolopy 
used the occasion of his first nationwide audience to state 
that “one of the major functions of my brand new ministry 
iSeCOw eter ecreatesmore™ |ObsS sandmi1 cher incomes, for Canadians”! 
Ange or 


" 
e 


help guide the economy towards the 
ereatest possiblesexpansion of production, 
employment and real incomes and more time 
has been spent on this item than any other 
inwGabsnets'' (20) 
Wivle@eheOuebéesCabinctsCommi etee*onmocience Polacysseess "la 
satisfaction des besoins de l'economie et de la société en 
Cenerd les vosber the= purpose O1 Science policy, les besoimns de 
la société en general" are not again discussed in the report's 
tliGty= LOUGe paces DUtEEs Lese@beSsoinsedes Iveconomie! certainly 


(21) 


are. ThemnarvowecontanementeolLescrence policy™ to economics 
seems oOnlyetomhave beenvrecently*™recoonized™tfor what at as, 
WHewaleaceompanyine aura of outraged annocence, by what an 
fact iS one of the prime advocates of such confinement, namely 
Cite GRERCwD ace And Senator Lamontagne says that: 

Nee SeChewMlayotean teres & tChatesocietyshass 

and thererore what, the government should have 

ces. ciencewand technology Centres 

ALOUNCMEne wamNOVaLOneproces Ss.) | sistas through 

CHYSepLecess? thataesccietysecither benefits oF 

SUIMeC iS Irom the applications of Science.’ 
SOMSCLeICe bs mtOT ithe purposes. Ot sc lence policy, annovation. 
Andswhatethen 15 innovation’ tltsis*) "the antroduction for the 
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Inpesemvrce jysespeci tically ssquaciwy wandivaguely paid to \the 
ExGeptronanicu btuma ls icontributronsmomss Clence sphut cabout these 
contributions nothing more is eric (OO All of this emphasis 
is predicated on the view that because our material wants are 
ane Cessaryecondueron ylLo tallieriiniherawants they “are more 
impontantithant allvother wants ppandsiianally sthat there just 
are enomo trem wants’. 

When knowing and doing are not differentiated there is a 


reversal of Gresham's eee eae 


Hard knowledge drives out soft 
CDINPROMMameriiC.2ClLIVi ty (Cisknowine seems to be possessed of the 
quali tile sito maob pec tive, binerementalismeand#contmol Wiso also 
doOmtiie: products aiWherever possible tany \govermiment fand fany 
politreivan would rather work withisfact than opinion: “The isense 
Oielecitimac wa Sporea te meandipersonral iresponsapadityy tus 
lessened.) lhameresponsable for my opinions because -I ‘ereate 
them, tbut (i ammot respons ible tor what al iknow; thatelies in 
tieeworldenctwin: mes 

Thos 1s) la lone way faround) saya negitthatéa cclasis iow means 
cones ita be permitted to determine sthe class of ends. ! The 
desioird tucn oditends iby emeanseoccuns tfom severaligreason sion 
Ghiveraaity sats" eer ies tieandamost cenemalkes ithe tdiminashment of 
Dems ona lyresponsa bali ty iotstiles pola ticiran seals tead@the 
Tesponsib whityeot thembureducratientechnolagistiincremses,, ibutt 
tinataare sponsmbiimtye xsi inot, persona lm glteas» baseudijon gtacts) tand 
rationality. Second, there is the equally understandable 
desire to concentrate on those ends where the prospect of 


SUGGES SSGemMs: oreatestmandethismsywhere etheretds’ themoreatest 
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confidencesinigends.) It. takesgnosargument here to show that 
Westeri@uindusirielizedysociieties excolern sciencesand 
technology more than in the development of sophisticated and 
intense ideologies. Our ideologies have not changed greatly 


es) Accordanely, 


SunCemthe ao the Century, SuLsonmetecinologyihas: 
SGicntimcrand?technologicalwapproachesato publicipodicy 
receiveyenphasis geiwhienlthrsmiappens the societyabecones 
increasingly committed to the linear progression of existing 
States of affairs and disaffected from the consideration of 
dLteruacivesr 

Altemaetivesscannotapesconsadered fore theaverymwcood 
Treasongmcuniak bupeaucratsiwallenoteali ow? thenselvesetopset 
DoLlitieal’ coals. Precisclvebecausc@iheyuare not electoraliy 
accountable to. the citizen body, the ideal bureaucrats 
SEL udvous lyeauoideattemptanes towleadgpublic opinagonis Instead 
theyactrye to divaneppubiiecsopaniongand followvit,takingyas 
PIVelacndsmthescuprevalen teaiesocictyageOnceathasgas#dones 
thenjwastipoliciessare plannedvandjputiintosoperationz@ These 
Potted esercintorecs thosementvenwendsemacontemporary spoditacians 
become tikes bureaucrats ini seeking! only to administer) given 
EndsSmenloOter my ee tosceyolopgan einitecresimingdia ferentgends:. 
Naturadlyssnoughstheyexisting endsswhich, primay faciesseem to 
hevewchescreatestaclaimetoyprevalence saresmateriradl ,onces,;, »the 
lowest common denominator. There is a neat concurrence between 
what we are good at and what seems to be of the widest 
interest. The political emphasis on economic growth results. 


Since science and technology can expand available wealth, 
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existing wealth need not be redistributed. 

This emphasis on growth has not gone unchallenged. Even 
now the benefits of growth are under attack. This time from 
thesstandpointsot ecologicalsbalance =e However, “the rcritique 
is¥izkely ttoealioweitsel etompemsatisijved by placine*an even 
ereatervemphasis gin "screncesandetecnnolopy. 7 Admittedly it may 
be@aescrence and technolopyewimchersenot= (so smuch) orvented 


Cor orowlh sebuteLtewil be sserencepand etechinology Pallethe same? 


3. ISSUES IN INTERRELATIONS 

As*science@and*technology prow in“importance a's 
DSi rumen ts sadeSupy jecese Of MDUDITespolicy, the=arena sor 
POvuELcseis moved, =e lr =the ssubject Mmateer or "key “policiesare 
Pechitved | Fandescicitirre GueSTrens sand is the approach to these 
and other ‘questions: is “to be “as scientific and technological 
aSepOSSiED beetiven= tive range sOferssues publicly, consdered 1s 
Fecucedsandpethic Munbersorepotemueial spar tieimants *deGcreases. If 
DUDUITG SPOT cy “tries Slo sentertain only issues twith atknowledge 
component, then many significant issues must be put aside. If 
DUD GID OMiGymLricSmtowdeda awit eal issues Tineas=technica lta 
way as possible, then the pool of participants decreases 
TOwancsmexpertise,.  iNeusponseotereliance on technical 
eExpertise@atresrite in pubiveslice. 

MerusS scommonlky esaldeinesthe Uni ted States! thatepecause of 
the size por «the tcotntry sand =the complexity of issues that 
government els mowlonger by the people; but rather *for the 


people. This message apparently is well understood judging 
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by the from low voting turnouts and limited dissemination of 
ideology. Government serves our need, not our wants. Our 
needs can be determined technically and are unchanging. Our 
wants only we can determine, and we can change them. A 
government dedicated to our needs can pay little attention to 
our’ wants.» And: governments,!) and their science policy, are 
dedicated to our needs. Madame Jeanne Sauvé, second Minister 
OfeStatéelsor Sciencejande lechnavogysesaideupon Coming sto¥ofiice, 
that@ehewtaskiorescicncesandmsetencenpolicypiss adapter la 
technologieraux besions; du peuple. "629) 

Withoutethesleadersnip ofspoliticalipartics, public 
aAWaxeNcScmOtmthis DHenOmenongis transitory. “ll aspeasidy 
Gauche tomaccepteticascubstitutronsotfencedsatonewantss Our 
Opinwonswiremamneanchagtedifeorvensnothings toeform) about. 
Goverimentsptoogcan, cseteentrappedyine thasNsyndromesasythe 
handlineporethesi0/S-4 “orlecrisaseshowsen Whatubecaneasean 
explicitly politicaimacta oneathegnrabmembarsor-wasagquickiy 
ErOenStLOrmedeantomecechnical puzzles” andgseuentiti ceproebilems 
about esources Ot penGroveand@cost Ooimoccess. | vineshortterarlure 
fOUGTStinvusaschmset ence, atechnotocypandgpolaticsman public lafe 
Chaduallyatraistersmabrension tromepolatics toetechnology and 
Scicieen 

Whalesscience for policy and policies for science interact 
strongly;rit isecleartthat mosttotethesdebatesoninational 
Screncespolicymeipecaniadashas sconcemmoumutse | tewaithspo lacy for 
science. Even the work of the foremost student of Canadian 


SCIENCE POlicy py rroLessor G. Brucemoerm, follows, this 
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emphasis. Doérn does so despite his specific claim that the 
emphasis Of hus@bo0k, Sctencemanderolitics tn Canada, which 
sums up an impressive body of work contributed by Doern to the 
study of science policy *makimnoran Canada, places ®"the emphasis 


(27) 


One the sciencesinepo ley /edamenseron Whaters=meant here 


by "science in policy" and*what Doermn’ means by it are 
obvirousthy edi pterent. 22Our snderstandin sg “of "policy "for scrence” 


are satel ae Oe 


This is the area of research management. And 
our sunders Gandinic sone iscience tor policy’ appears to be 
Sinmlareaeronert tismtherpo Pycymus Gace whitch involves e2the 
ULDLIizZatiOntoLyscrencesas atmeans for volving problems: in 


Otheresubstantive publ respolacy areas (29) 


SO far So, good. 
However, in the course of his work, Doern's notion of science 
iepolaeysbecomes aimited vo vquite sspecifie testablished 
fOVverminen G@epoOlreles suciwas the elntense Neutron Generacor 
affair and the general policy orientation behind science in 


(30) iMius*Doermmus bookwmen tions -acricultural esearch 


(32) 


policy. 


. (31) 


Once; ECON OnLre poliey "Once ; indws trial *résearcly 'six 


(oes and#does: mot "mention at Pallly productive ty ; 


Ginies only 3 
balbaircetotepaynents elicense fees -mullinatronal 
COrpoLaurons pesOrethemrike. She books vaneexce ilent=situdy of 
the main features of the hodgepodge of Ottawa's science policy- 
Nahin @eapparatusw Dutt ye we ethateensembie.w seems! a little 


distant from the political questions toward which policy is 


directed. welieshort: 


Pent) sap oan 
S00 ce Sates GY 
dhsehgae, Wehrceyti® Ween? oe | 

spay. sahdm a2) OR -* P*) gies hie 


i oe oon el 2 ioe, 


5 


24 ¢3: 52 te? ht Lis eg” tB > a rare 


4s” , Pade Dgariets ep abet te: oats Asan asa 
= yeaa “¥si lew sgh fia Te eee 

va’ ii Mele’ jars yok eye Tae bd tinn. fic 

ii ile p ey rer (ha tea ieey tHE is fee a ‘pbs an pete, 9 


' 4 
tay (ss (ate ‘Bes ib LOR oF F ez vem 
=: 14, geleier’' 2 ‘tragl, fuews aad: Ie hae ud? hany = 


‘s 
ieee: A “(hick ? shite WE hed atc eta # ee ae 


a 


LA ted eesil) devtwsas aif ‘it she Ao Haire _ VBE DANG Fess 3908 " 


7 


1 sivgesy Prine? i? aero rn variant tedcapg) 9c? - dey 
*j 


phim day Ped {SENG Set laem A507 S seo at a] 
is PiGisies lercrenys CRED 25 us feiing fen esa2 Sysco 
‘erry er athe 4 LTé. Pe, ces ae: $00 (paed. Gi ED seeheies 
iwite ) hate, reat sana: -etawurg 38): 

iehihaie vim ds Poagiat’ S2tl -4) iw 4c * 

4. & awit ie” ghuy aged eh: to secure nea a 

yatterpens their sd’ , 4 aud | carlas 


omens Wenweh «-yiseuip, ieoiretog\ eas ney 


. eoende’ et 
: a 
aes y= - 2 
2. 
: we = a se - 5 ; = 
‘ Mr, 7 
7 7 —— - 


61 


pLOcTDene tdi tipacmitstcomaustitresde 5On 

livre. Faire l'analyse des décisions a 

l'intérieur des organismes gouvernementaux, 

n'est pas la méme chose que faire l'analyse 

de la situation de la science au Canada en 

rélation avec la politique canadienne. En 

éffet, le développement de la science au 

Canada me saurait etre limite aux prises de. 

décisions des organismes gouvernementaux."(34) 
DOcCriwss > Guay excludes polityccmand political theory trom 
examination because he treats administrative apparatus and 
POlLClesmasetiOugl they, saliaminey alone, constituted the 
DOC yeauesttlOlscmCONCe TN lim lemiscomOtasCleNCe, Senna nWotde  a.b 
iomdouUbtless ly true that sadministrat1on is more political, than 
WassOlce; widely realized. 10 MOst Certainly 15 nou and should 
POGsbemtreaLred 5s tiecewiole or policy... [0 Gake: ihe 
AGMIniStrati ve DOInt Ore View 15 tOsLoTrcpo Or LO Deg the over- 
Tiding questions about Science policy, namely whether or not 
one is desirable, or whether it should be for all science or 
only a part. Being so close to the administrative apparatus 
insias thorough research, Doerm seems to have mistaken a few 
CipclucmMOcwselMNpOmtdliaetteec cm lOd Cicmoeltit oly ct, LC LOres & 
TOLEVel. SCC tain y NOCINe omaWware. Oi stie (lt Lerences spe tween 
Ene Administraul ve and policy aspects OL science policy, for 
he Otters alpolicy analysis of the Senate Committee Report. 63°) 
DUGHLUM Sep LIAGoUs NmanieapNCiCmr I UtCatind. tiabetie cOoNced 
WICH POllcy 15 tOsdiStinvulsnedem rOMutice=admimmsurative and 
GOLeall zd tl oOnale OCUS BUd sUlLCmtCOX Umi OLSWhlcn ts Olly 0 
say that Doern has not done what this study aims to do. 


Now even the most casual reader of the foregoing pages 
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néarliywinto our tabular displaywotethe concepts involved. This 
should not lead us to doubt the coherence and utility of the 
SClemaneDULMTaAtIeT: OL SCI ciCempoOlmcy we Ol it 1Siprecasely 
bDecausesOhethiasminconsruencesthateserence policy 1s 
problematic sss! t) focuses Onmoniyeone: type Of activity, science, 
VeCelsmuUndcrLakcne with thes mbeni on oh achieving ends under 
all three headings. 

DOC MCI We UGs Ot mINdUS bila OCHOLV have eleared the 
subvention of human values to the rationality of science and 
technolosy, notably Weber, (Marcuse "and bliul. “Others have 
drawn attention to the prospect of the subvention of the 
Gapability of Science and technology to human? values Jike 
greed. Both criticisms have merit, for what seems to be 
happening unintentionally is a change in the emphasis of public 
Pile eLOnMlicactasi= Orme Opin Ons scOmteCinOlocrCals sOlUuLLOon on 
DULZLOSmIIpEtICedi SOUMSCE OLD Ine ino SOCtA1ls CONLTOL ;OVe WascCicnce. 

SOmemiInd1 Gulnonmorsthempervasiveness Of ethis: process as 
CaivetsvyarealiZing thatencarlvealladeclosaes native to 
Westeriminaustrializedmootierteseare UicriticalsOm tie movement 
CieSOVencesanaetecinGlovy me tnLOmpUb! 1 Cla LOmasmmcans. eller lt. 
CoiuUremande ti cilt scmiunecmVety, means Otesclence and stechnolocy 
COmOtTeT Cr 1G) Gl Siiseanide bl GeDitnts MOtmeoChmOUNGIealde tic 
fUtUre linear Ob jecttonsSeares tortie: introduction sof science 
aAnGdmtecnnolOrvyeditcOuticonlcalueo mcnds ss LOrecadchewould "Serve 
ditterent constellations Oigtneapopuiace awrdiiterent 
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CHAPTER THREE 


INSTRUMENTALISM AND DEPOLITIZATION THROUGH SCIENCE 


INTRODUCTION 

THECUS Outs mets eh SOs yeaa GLOUsesOniel Glad jandas eit 
appointed spokespeople for industrialization have claimed that 
On eR O eels LOMmo Storm Dene mits eWOllidmein Gaal lethe (ereation mod ethe 
MeGess aay SCO) dittd-0N)S sOte ta mOUDe Gms te: Oper tt Oya lel 2 huiay its 
genenalasteaturessthis -argument held thatriexistino restrictions 
Olly GiVveGe ite re Statand spamt 1 Ginat on stop Certaqmsclasses tof the 
POPU LaAcemwercesthe tat i tactsyot ecunrent ocOonomPCecondist1ons. 
When,,.,through progress, these barriers all. away there would 
bevwcreated the mecessary) conditions stor the Stimulation)and 
BONUS SOT O incieGd ba aens imum themspub Lica tem weAt etimes (the 
barriers in question have been understood to be degrading 
working conditions, the poll tax, a substandard wage and 
exposure to mind-robbing television. Those who have argued 
such include an endless number of Chamber of Commerce-like 
pensons whoshave yradedsintors the mencuiul obscuni ty yom hastory, 
and eSuUchy POD lila 1 wasberSad smoot solmon,. Delany and abenny , 
Whombo Ghesimmedwaipeand spurredsonsideas fcurrent in their 
times. (1) 

Notewor thys heres Sa recognition jor these godlaofuasmone 
active civic life and the means of removing economic 
limitations. which were thought to impede its attainment. Once 
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Eoulid*co=onsebut uitil then all *must work* together to bring 
about that happy day. Liberalism in a sense brought 
AUZUSPIncwomer ty OfeGod- toreartomynt le retaining Its lanear. 


(2) 


chronology. Recently, those who see leisure to be the one 
PMipoOetanGercst teO1 INCregsing sinuusctridlizatiron and ancreased 
Pub liewactivity to be the oneminportant result of leisure, 


(3) 


have had a resurgence. Yet somehow the leisure which 
industrialrzation undeniably proffers is equally undeniably 
aDSOGVeCmIM ep riVateractavittes whch result “rom that 
industrialization. Leisure is thus contested for and absorbed 
by radio; then television, then colour television, or the 
latest hardware with which to cook an egg or mow a lawn. The 
Tacreweconpulsivem=srde-ertrects "Or sINdustridileSOCTeLy nave Dec 
widely discussed to good effect in both academic and popular 
Writings. ‘Further commentary along these lines is’ not 
NeECeSSAaiyelcre =e bY Temercm nde? (Oc, stlescmasSpecLs Mecd fonly 

Se mVcmmcOBPOtI wOUemUia teCiVIG pd tilempatlon 1s oOtrone or the 
COinuma rena taGtetrstles Ot Olle Miperi traultaone lhe 
GdenNuGratre- paturcipavory clement 1S present Im ethts tradition, 
Diemer oNOCCUpLesewiaw Calm DemnO; more than a second place. — Par 
MimticwleadmimvemnpOnLealccm=rsmticeproperly liberal elemenc, 
WiktGl mers *cOue Dalcer, 

Lieesto Plowlrompace ssc imrUlitsmClamter diViue iLO, Sax 
Parts. sec lyeeiheriirsy parte remindseus of wiberalism’s ibeliret 
tiaGeundrvidialmwell beings theshoundatron Of thes good Lire 
andmticmamnepiwlonmty sol SOVeTIMich Uma 2) Lhe wsecond hapa 


EYontse the politicization ot aumingstration and the (corollary 
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denol itis aGeOnmO Leno 1Cy, Ave Sie Nemtiimdapaniasuaces tshthat 
the conditions of ‘rule have.changed thanks. to this 
depolitization. (4) The fourth examines the reduction of 
political wi ssueseandsparticipatmoneLomeconomicyissues and 
DabtLGinatl OnevwhiCchai Ss eitectedmpyedepOliticization. giG5)) The 
Pic tiepat tan nocecds  toOrexaminemricmuurther GLeduictlonsoL these 
economic 1ssues.to .scientific issues through,the mediation of 
productivity -and.technologsy..,(6). The: last part summarizes 


Eidicwrc han ieds, 


1. LIBERALISM AND WELL BEING 

Whatethensis pthe liberal traditionsot the Western 
INCUSE Gal tzedelations « sObSCOULSC we ltelSelikesa Limit radi tions 
iA DGWeadmtapes ErVeLOORCLVCTSCedlamtOOet chia detatledato be 
COnCMriLULenistLce ilminesoupaAucswemines | tberaletradationgat 
which we have so long drunk has been truly ecumenical, all 
Cian Som lOnd Piepe OD. GC mmUlntOLtunately sat hemntCheGonplexd tyaand 
Variabiiatyactathesliberal demoeralicetradpiion pinaWestem 
TIdUSt Cidade Zed ecOCcletyehaSmalmostedrivenmrt beyondathess cope 
OEesSOCha lec. IbuCism.sDOLaeLOL ClL1ZenSmandsaGauch) Conmesour 
Dt StOL vel set OOm OUP emOUIECUL CUTeCELOO dluverse weOluuneConomy tOO 
GOMpULGALed OUT e DO il tuComoOOmIINVilS TD Les COnDesiddemtie 
SUbPeCtRO LaGCul tiGd Sipandadnalyols teins Loadewewanalyae. snot 
techvoecrit CasOciegy, wOUCetbdtoem heal thaGanre, sdULOmInsurance 
or the National Research.Council., We. lower our focus to. more 
limited topics, hoping that these will be manageable and 
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consistent both with traditional academic structures which 
were developed: before the complexification of society and the 
conventions of social activism which have been developed more 
recently. Whether such more limited topics are more 
manageable and/or relevant are empirical questions. More 
manageablevthey may be logically, butethis does not prove 
thal they are tmanaceabieweaso toosit ws forqrelevances: 

Nowmofecaursesscopegise#réeduced wath avgsecond hopevan 
mind, namely that the larger social issues will be mirrored 
IDC nesMOTesnrecisSemissnes “and sthatethescatalogue of limited 
range grssues gadds UpstorthessocialswholengiButtagainy these 
atemenpiurned bee lainsewhich havemyethtoebedsubstantiated: 

If there is one academic truism it is that the questions 
which one asks determine to a great degree the answers at 
Which fone@annives. Gihisestudy proceeds (irom theilconviction 
thiatesonme s1ssucssdo notlanise wathinethetspectrumiof the more 
Draped PaMLeroacrilvoues msomesquestionsm@ialdgbetween stools. 
Thisevspatterpall why theywaredadvoecatedypbyathei reaproponents 
andawidte1t Meanset0ssayethatatheyfareymoretlimiteds And 
these unasked macro-questions are of the greatest importance, 
for they relate to the overall shape and direction of our 
Society. 

Rich and diverse though the Western culture is as it is 
manifested in, Canada, it is like any culture in having 
Mentetiable- iain teatunres Saeltais aneterms of@thesesteatures 
that this discussion may proceed. Before proceeding however, 


apturther inetetohicaution needsmatosgbemsounded.veAl portrayal 
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Cimtendenciesmim technocmaticmsociretyewillidominate this 
chapteneerihere arescofecoursepmeontraryEdirections within 
that set of) tendencies and antithetical sets of ‘tendencies. 
LOGLUSSDyeOsmednse tier casee thatmouresocrety cisuin abtinals 
exustenelalmsensemtechniocraricancow or thatiinevitabiytthat it 
WLU DesseRatheriathi stmamnGamnedmehat (2) 1t@tsiconsistent 
with some of the main streams of the Western tradition to 
asp rremcomececiinocracy eandati)| thatesomesos theselaspirations 
havetheenstuliiPvedgwhilesothers are tnowrundervactive 
Celcstdemationain, Canadamingbotnmelatevandemass: 
Pssentiablyeeliberalismeilsna mostpoprinis ty? c¥d0ctrine. 
htabelvevesssimultancously ina@thetincreasans perfectabi lity 
OLeepeoplesandfinsthcireimeressincimastenysover!thevsocaal and 
Habouual environment ees helideapoe humanwettrortecorrectany 
social and natural tendencies, fate, had its beginnings in 
Machtavyel lia smindiyvidualasitacereprescntationgotewhatethe 
PyInececouldsdoee Machiaved li Ssapranceswasenes thes 
mysteriously born to, nor would he mysteriously lose, 
authorityn ee ihefachievementyand) retentionsofiprincely 
authority were analyzable phenomena, which could be 
control led woncevunderstood® SFrom=thefshouldersfor 
Machiavelli, Hobbes extended this attack on quiescent fatalism 
tovaumorescollectiviste level es Hobbes arguedy that axpeople can 
mould their environment and hence their fate, within certain 
parameters: These two are the thin end of a wedge in 
Europeanppolitical’ culturemtromwhich emerpes®thesmonergenenal , 


implicit idea that people may consciously and decisively seize 
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CONnEnoeOLernelrecnivironimentranaere-orcer 4 t, = Only 
unreconstructed conservatives have hung back. 64) 

Everything cannot be re-ordered at once and everything 
Shoubrasnotepe ce, ordered “ateonces 1forssome things are more 
Vip teats iaveOule rss ==rcen miaumodmas tOremost amongst tne 
diprreultres=im need "ofere-ondering ais the Scarcrty of 
material goods and services. Thus from the earliest to the 
MOSterecentetimes, MVarranius=ot liberalism alike "orve 
duUsStreubucrom pride of place both in “their analysis. of *the 
CausCoeO LeVOC ra WeCOMEl Tor anamin ether rerecommendatd ons eror the 
GUurecs OresOG1 al Cone rte eGhough or rcourse, pthe varrancs 
place emphasis ditferently and often portend ditferent 
SoOlutronss = Nom was this *®preoccupa tion with Scarcity "the 
moncpoly or liberalism. -8it arose “and ‘matured concurrently 
Witiecie suropean Industrial Revolution which ‘dvrected “the 
GOCcIILL Ol Omeaer eto Choc cOonompresbas ts (Or SsOCclety ‘whirch had 
Col ere LeCOrce ti Caen tl oto l Lerman Ie Li lcmotetiae = etic precOCGup dat. ON 
Obeliperalism with *economves is onky one mirror of “a wider 
SOCrPa Hh rcOncern™= stimulated "by "the Industrval Revolution. [his 
SOUS COmtICHMIatLe ria kepasds OM SOCLeLy sismmlosite cloal ly 
Materested ai =Marxrsm, lyine to =the Lert: of Jaberalism, but 
Hiei Seaerea tune OL Doth, a monopolyesot nether. indeed @rt 
Maybe sthat these two characten@stics-sthe beliet “that 
scarcitysunderlies politics and=that it may obe*alleviated-- 
thatedis tingunshi the Lert siromethor rich tin nes U "Gases. 

LEspolitics*arises tiromea conflict over ‘scarce material 


resources, as both liberalism and Marxism hold, then by ending 
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SCancntvmrsuchecont lictsawitiimbemendedmmenence, epolitics, too, 
wa DEgbegendedsgnl titheycoalfoteliberalismiandgMarxasmmi spto 
diminish mandmiGecnd scancityemthensthieir coal) is the end of 
POLALLese masa theyeundersStand@wtewe | ONTeplacesuthcwrovernment 
OfSpe GS OnSwawhs cChescarcityanecessitates wathethe 
WadMingsurgGuon of thingsugwhach aftluence {permits ,ithas@is 
Give noni 2 ImMeshouta wineseeveryethesdistribuLionsosscoods 
anaesewVytces eis a Zero-osum Pane ws beincea Zero -sumecames 

auth Orutyaliserequiyedito tmakesadistributions stiek.) vAtrluence 
destroys the zero-sum idea and introduces a positive-sum 

Cane menenoOvmoecheestimiluseotcontlactwandetherebyethegnced. 
£OTeanO Lures. 

Atethestimeftof thegadventeot thegindustrialsrevolution 
Biginegtandathesmatny obsGaclegtogthe realigationtot the liberal 
VESTONEWC GemEnOSe Inemaining vestiges sotnteudal sreculationsor 
trade sandy commerce. antheses became? the-firstppracticalysubjects 
Grmehewvuheoreticaledeve Lopmentgotyphilosophic libenalaemene. 
Specitrcablysmthestursueliberalesolutponmcoptheddatticulty of 
SCarcrayewasmticuWhtowidedmomsthce frecematketes iiedemand and 
Supply were permuttedeuntcuteredsinteracti on thengeanatural 
balance between the two would ensue. 

According to the idea of the free market, public harmony 
WOUldsisSUGCHI GOletheminterplaysons the private interestsior 
individuals. When mixed together our private demands for 
goods and services would stimulate others and ourselves to 
NakewprotLit byksupplyingethoseydemands+, |Whileano, theorists 


would have seen» this) asseither»a perfect or wholly elastic 
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mechanism sscw,sat any, successtuliy concentrated. attention 
OUP LUSMIMNpertectiOns.OreinelasticGuricses Dismal economics 
donnedsthessmile Ors liberalism: 

JIU Ped tathesdlleviatlonmores cane tyaproVvidesmi beralasm 
Wiehedmeobalda Die Ota UC COent hatha om Tete TiswOle the werbeGbiyce 
NesSwOteaeileancwtOmtlatwends that sampOlLrcy edeciasionsiswmade. or 
NOtCaNAde ome News CandardsOtedccisi onsiSwuti lity, athesmethod1s 
iINsteumentalrtyeee luwethesesthanes wand ingmuchwelsey othe 
Watchewords ors, liberalismebecomess. efficiency. eAnd itis 
Ec TI CLENCy Ane CeTMSPOLe_eConommuceorOwLhaito end Scarcity. 

DO MIMpOTtanew is themdesirestormerowth. thatealcertain 
NEGSSSi ive One mace ec ONO Ganlanniniy1Seacceptedaus BY 
treating commercial organizations in the same way as individual 
Citizens, liberalism at.once.departs,from socialism and: allows 
the attainment, of/ a, unified organization having, a»sufficient 
Size shor zontallvyeand/Orevercically.-LO pernmiteplanning, » Lt 
CLOW Le real lye LSEadSwiMDOnCaINL aSmWes Sayed be1S\. tChenadit. cannot 
Dee le tie LOMEDC ucla CChOleLiCeIldtxciemd cechane doubtless 1y 
JCCel CudteCdmDYathieapel suStencewOss Casula lticsSeinethensrresc 
Nigel baekGeke buat) SepOl1 teathatelaberalismeconceives ot 
IiiLodicingespectalizatdonwangcovernment sy Lhepta7st 
TitrOduetiONneotespecaalazationecanebessaidato bewPlatogs 
diptercn ti tOneOr athens LulLonsmondmthe sallede jel hivsada stan ction 
continued for some time. Somewhat coterminous with the rise 
ot liberalism,.democracy chaldengedbevens thisadifferentiation. 
However, in a brilliant manoeuvre liberalism managed at once 


to give into the democratic sentiment while outflanking.it in 
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the long-run. The outflanking manoeuvre came as a result of 
the additional levels of differentiation and specialization 
which liberalism introduced as it became liberal democracy. 
These specializations were sought to increase the efficiency 
of jgovernment:in taking on the complex challenges of efficiency 
andgenowth apynrdustrialazatrenm. Bbirstsuitrdivided rule finto 
three: rule-making by a legislature, rule-enforcement by an 
executive @andsrule -interpretationeby aljudicrary.. |) Withinethe 
eExceutivegutse! teomtunther speciaim 7aenon developedsberwecn 
policy and administration, between making and maintaining 
policy. Administration has become nearly a fourth branch of 
government. Meanwhile, arguments about size and mass 
InStav mel ty sled Sl OtaesmsteCmEOlrmnepresentavi0n stor yruleamakine. 
the Meous baturegwasyplaced atwone nemovestrom ithe populace 
aidglibereal theopns togwere gunnemieting ky thosti lewtortheyadea 
Ctipageiles Panrcneactions 6:1 Plunoeethesoap HneGradual ly gpolmiical 
panulessecrdedeveliopetheuneown Gimsti tutional characters 
ENnilanGing Svemimonemtiic yspeetal mationgorenuleye Consequently, 
Mille phe nisticutton ton tdemocra tic ee Vecti ons brought ica tazens 
Gloseraeno covetnnent, pols tacaledifterentiation within 
VvOVelimMenusdepmuvedtthal proximity rou much of 1ts meaning. 
Government was spatially closer, but because it was more 
complex iduemto pilts se0al gandwitseorsanization psychological 
dus bance@imncreased. . 

Now thismexpositiion Wassnotetakensupydi rect hyathe 
GChassicalmliberal concern with the protection. of a litany of 
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ideas are to liberalism as a whole, and as exclusively 

Die cecupyin cease they = nay Demtomsonemitbevals, at 1S Sutitcoi1ent 
for the purposes at hand to see these freedoms as being granted 
COMUICH GIT Zens NOt, 11) OCrLrdeTeinaumtney May POVeIN | DUt In 
order that they may not’ be misgoverned." (7) Pte ih mec eka et a7) 
of limited government, universal adult suffrage and other 
rights of citizenship exist as checks on governmental excess, 
NOt cmomiicalsmOteCL recto sand@contlou, she Dallot canne 
Dewetitectively used to say yes, because Of CéYrtain Structural 
CWataGlormotics it gis never scleay Wiat= a vesS*VOte 1s mor id) 
amass democracy, but a no vote is effective. In the 1964 
Unitec@otates, eresidential election a0, Vote t0r Goldwater 
because of the Vietnamese War was clear, but the yet votes 
LOPIJONNSON Were NOL... |ihew aim O1 a theorist Jike John Stuart 
Mill was to prewent bad government, not to inSure government 
according to the wants of the people. Where the planning 
required for good government contlicts with the theoretical 
Cubes OlmOietCd tl Zelse wt bOMUS Niles Sy Stel WOULdsDroak COMEL. 
Piwiseiicmass Ul). Olltidtetncmt rcoeMdr Ket Ot mleadse wal, De 
efticient. Were the free market to prove to be inetii1cient 
then it would have to be reconsidered. 8) 

While the corpus of liberal doctrine has grown enormously 
beyond its narrow base in the assumption of scarcity and the 
VdUeawOLethe Malkcr, wesc tiinvomaLetstialoeat abs Toot. sand 
ClemlucomOLesCavelry oclilelsomiiomeie ilies Ole the mon la bere L 
Vented Saw alee 
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Market styl iplielalone atutheshearteorr liberalismeiseproven 
Nostlyebyavurtuemotythettactetiacgelabemalismls -conceptsot 
publietlafegand,citizenship@isenothing more than the 
Goncatenationsofeprivate interests. The public domain of 

li beraiusmmcontains@onlymethespuuyatesinterestsnofeindiyidual 
CiGEzenss  sNothingaissadded@hyvawayvotiassnes in the pubire 
domainegmuveny things thateis@theresisetraceabie back? toa 
MCiVACUalDIniehests mebubliaml tne hastinogissues of ays ‘own. 
Doahastoutyethosessssucsabroughtytoeit by privategiives and 
thescmatemonlvanaterialfeconomicminterestss @hrivateminterests 
ane, thereby restrictedstoveconomie motivations \for’three 
WeCLepp ie A reasonls mart rst aMarerial well=beinowas ssecem 0 
WNdewghiewal ls Omlatesy Yences pushase firsts: f not exclusive, 
pul orityaovere pub hiceti tes ie ltfonlyacones ¢loutake fon Gan 
ECXGlUSUviuty eLOGethc two gobhermmreasons sy oecond; ethe s1deagorf 
CEaLeloney eGimtnoecaonimetnessespune necdyroreagminimalberole 
POrathespublic@icssemoogthat atwintertencsgas Jittlemasipossible 
Witheprivateacreativitysesithird, thesideayof what citizens 
seek in theistate is\ one whichiis-left at the pre-conditions 
necessaryweror Litegandatheyprivacy and@ireedomttocgenjoy gthem. 
The assumption is that the values which primarily motivate 
people are those values which can be enjoyed, but not 
necessarily met, in an individualistic and solitary fashion. 
Tiese-tuhes tout socialmandspoidtacal val ucsisuch tas#¥s elie 
ExpLessnonaomawaneness Oteothers a5 Beonomic values can) be 
Consumed sildividuelly.w siheyearesbprutemsand physical | bub social 


values depend for their conception on interaction with others. 


ae ipay ett V. ate He 
7ér-et or ef ip 


miata SD ote rari 


+ ae yo bolted fa. 23%: "E is yh 


weahet? aiczene! anoat Sol Le Arsoaning, be 
an. card eee 10 ae tery) janeeds jammer na: 


ost ret > -» ep eo teehee 4 (Se yo len aca A 
Oe eek ee = reathale th 4 iu 4a oa Agr teh vionads 


ae ee ik in: feat: , eee Vt ge iquatrs 


jel.4!) e092 (ae orhaeeest | «-aTrE Fe 2he ee 
: » =o ce i¥ ~ ois 
- ae gv Tae ed iol Tt, hve ees a a ves ae to he 
gout noeby » Al erie - sae ee, fee sA2 tot fjivis h 3K a 


¢ 
| aaee 
Agisnie © ore boat af oseaentP moteast, 2p anita He 


atte eee: Ge -4E Stile eaters 3 hah re SURE ot kde ott” x92 
4273153806" SaiyS> 9s \, O50 & eereaee. rarity A tai ap 


- = 
»* a ; 2 il 
ale Ade tethear S24 4d? tp Af =) muy oad £1 24nfe a3 at ie 


— 


‘Tae mi ie. ei-ses bow ond 7" a im _elck tod ate Lee 
erneetae i Crh eh 7 ere Cog weds teat i =e 25-08 fT 


rg 


sayy fad om Pee ‘Sai aie Set eywlay sends ‘oa alg ‘ ra 
nine yint Rhye - bos set deabiviie se et-,s0n qt o 
re ep Sos Hinkew insisiteg wa: tpdoon tue. aa ads 
shan) ernie. ie aeehepaMs. TE 10} 228 


| tekses | . ie 2 sire Tae] bau Seana ahs 


78 


And in the thinking of liberalism, individuals precede groups. 
Values which stem from individuals have a priority. Social 
and political values, instead of being ends, are means to the 
CndgOheeconomic, Consumption: 

Pow these sreasonsimin textooclkspresentations tofeliberal 
democracy ;sonce the assertionsand»protection of one's sinterests 
aremacecomnp lashed, so Lother eomtent 1s ascribed to citizenship. 
And the wholespublic edomain ofthe ystate is mothing but va 


(9) 


egilsleGtronsof these privatebkinterests. hatiswesurc iyo 
COinGrdence mthiansinclusdon: Cate gided Otga publa ceainterest 
has plagued liberal theory, no matter how odd it seems for a 
pDubUsc sbody gto meed4to justify eh avine pub lac issues, ston a 
community to wonder if it had community issues. 

BYvenemore sin teresttinedlis) nadvedletari tiques: of «laberal 
demeoecnagGyucharge it most often with having failed in’ this 
tGdlys ceca mol OL ep WaVvater inte Mest elbOsplb ue min teres ts uno t 
Wint Inplia vomio eat pemite da Gain sine ght Ts tipplace aeyApparently,; 
Ehiose, Gil Mics muoCO Rove spi Or SyeetOamatenia kiweliebemic. Talhes 
Eom SUT pial Som One is Bide asiSmpe RVaS ave: neOuUmIGUltune . 
GonGenvaio Cie amp aheeiiat Ver Col @ gseiditerCulin for gise aids: 
Even revolutionaries dike Marx and Engels: \could say little 
about the nature of a society once it was freed from its 
Macenial 1s jGondition ebyecommunusmamelns tead we learnglittie 


more than that the state as we know it would wither away. 
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am “DEPOUILTICIZATION 

To make the world anew, to make a world without scarcity 
which would be a world without conflict, these are the desires 
Ofelaberalism= sUnderstandimosconmict to arise -Outsor 
SCaArerey, el GeLSeNOUeSULPhiISinoMmtla bel tDeralepoli tives often 
pursues economic growth at’ breakneck speeds. These wére the 
ansuMeneSseOLsine precedingeseceicn : 

In@any Spar ticular¥case, tends always “determine means=to 
SOnewexeCINe es POONWO ISMN tits: case. TEliminatvonnof scarcity 
depends principal by sonst he weLeat Lon sOLeicweresources from 
which additional goods and services may be produced. 
Additionally, scarcity would be assuaged by the creation of 
NeWweandenoLlewer Wegcnc =tcchniques Or production fromeboch 
DLeViOUS ly "ex stineealdelewlysidentitved= resources, “and or 
des tripucron.: 

Knowledge has become the end of politics. That knowledge 
PowtiewcnUMotepOlitwes er omir le 1rd aouUp lo ™sense, each or 
Wireche 1Sed1 Seer ples Though ethe=tworare sins'eparable #"9ln =the 
finstesense, Knowledge s*hassbecome the goal of political 
acti VL by een oe ule OdtmO MsaOll GLed lage Linv icy acne: Sense 
thatthe materialewealthesouphteby sliberalismeisito be 
produced! bysandSitrom- crea tivesscicntitie vknowledgce, which will 
stretch and/or substitute for otherwise limited resources. 
OnCeGwOUlmpLIValenmiIncdiv dualeeccouonlGminteres tsSaare 
guaranteed, athens tne Jaberal@conceptusot public lite 15 sempty.. 
Happiness results from wealth. 


In the second sense, knowledge is the end of politics 
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(ppthegscncegonyterminatingethemecderorepublic activity. 
Underjthe conditions. of /scarcityethesdistribution of resources 
makes¥publicelife a zero-sum sgamews Not all demands ican be met 
bystheslimutedssupply, psotpraorueressmust belestablishedss,To 
begsuresto receive sneededaresources , sindividuals*and),croups 
NUSte Gonpeste ore thempbyejus wien drPreren tap rion ty 
seheduleésag Ehisjis politicalMactivity andjit is endedyunder 
thesgconditvonseot afiluence.¥ithere tall demands wid] ibeemet. 
Beonompcearowthts ; 

eo eueaeappeal exccedsmthatvorythe Drothens 

hood of man, indeed it comprehends it. For 

asqwesbecome richer, surely we shall remedy 

aL ies OGia lt evils eehealsiheesick, scomtort 

the aged and exhilarate the young."(10) 
Hence ws thesmain “imperative or modern society is "to produce as 
much as possible through mastexy, of ~thestorces of nature." (11) 
This vethos@hastnatunally takengrootfin Ganadayand was evident 
inethe Nearies sot etheslamontLagnesCommittce w1ncluding the 
TESTIMONY. Ole wees oOLanG toethenehnoad Ot= thegsci ence Council ‘?2) 
Some years ‘ago .Senator Lamontagne himself concluded that the 
only business \of polatics,was economics. 

shnwcot tem lesautonut cepubliqueseloit 

faciliter et stimuler progres économique 

Wause pauebeSoOminelomei ne ner se Ct Leoreinter 

BEINedaeds Sure im UM en Midis alone ata On aile 

des ressources qui sort en méme temp a 

l'avantage général de la population."(13) 
And@atiedenandsewit tabeanetetasterm at allainvyolved» cocperate 
suantel Geemeriayeysuihyt vie) Yelgisubve’ (curieemeecy, | isfex. sree (owgckijedmemy, aac) UUcicm meh ese) 
d@layeCGotpelcotnonwelithes SenSemOtmralLlonall Lyeand 


efficiency, knowledge becomes the means of ordering society. 


It becomes the mechanism by which public life is conducted. 
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Ratvonalityereplacesipartisanshap. es cooperationerep laces 
conflict. BWealthsresultse from knowledge? 
fo summarize: ©(1) Asthappaness! is seenito'be derived 
from wealth, doing is replaced by making. The forms of the 
ACEivetiessot mmakine becomes thesdominant forms of public lite, 
(ii) As wealth is seen to be derived from knowledge, making 
is based on knowing. The products of knowing become the 
dOMiial GaprodUuctseot Pub la cmlire le (1). andi ia) are: discussed 
FURCNe Leite ar toe) me anicwio) me O1tatirsechapter. =a Berore thats can 
be done the theoretical background of these phenomena must be 
fULrenoreciuecradted. 
ines worldroitethe endless rontier! which Liberalism seeks 

LS meOl Ge 

ee ew Cee Tita ie pas ce mo bor Leal 

characteristics among which are the 

deve hope tommorow ruth i lecate cores sO. 

Thouche Bincreased dutterentiation otmero 

from inner and outer worlds, an imagination 

CLP SLLUCtUnese Contra isuit Ot acte @reriective 

AbSt racer one Chen ciieetrTutn critet ia, and 

a changed philosophy of knowledge. This 

increase Ine knowledge ana chalee sin 

thoweh tways@leadsactoschanges@inepolicy- 

making procedures. There is increased 

ADPIMEALIONVOL MS Crentiinc oriteriamior 

DOPUCV Huo te TMi nciwr@ied Le tier cxpell Se mOLeeIte 

Usa Shomtatermepolaticalecriveriay and 

ideological thinking as wel1."(14) 
ltewas an this way that the end of ideoloey was foreseen in 
thewatpiuentedays OL the t950 es mine thesUnitedwotateses, Like 


most things American, the syndrome spread easily to Canada. 
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"Canadian Liberalism'as it emerged from 
CheaMackenzie itera eee LS ean 
undiluted variant of the end-of-ideology 
premises which dominated the thought and 
Practices ot comesuuempolrrl cs= during the 
OS Cite ettiel 2) 

Lot cme aGenOroe tial mam cowlracnices (hata liberalismus 
tolerance ote rreedom has  alloweam @ ito otter a territory into 
which the roots of science have been deeply sunk. The goal of 
Scientific knowing 15 etruth, sands laberalism, believing as it 
COCSMINE thes CLT Cy Ot eULUT les triVves tO splace no Obstacle in 
thespath of truth. Instead of attempting tovremake science in 
DESsOWn Mave. aS Various. conservative and Communist 
ideological variants have done, liberalism remakes itself in 
tWeESDeLCeIVec i lave Or escicnice. = Academics: reedom 1S thus: 4 
hallmark of liberal society and knowledge is at once neutral 
aidweideo LogtCa lew a bperalismetultiliswwhat is. the essential 
Mp UiIGe UME Meneses Crcitd | tcamecnOur ms DOenOCIDLOCK tne way) ot 


(16) Each, Jiberalism and science, erew together out 


TiO ULLY. 
Cem Obl OUS ce Cia Wiel CUntveLUrOpe allmcuutUre «et ted cut 
Wwonden -thatethey inceractwandsshare: characteristics. Not only 
(OCsmeuL Smo chiNUb Ve aAVeCMOUmat eCNeuMaGcrOmleve.l wubtedlolds On 
the micro level as well. More than one widely known 
representative of liberalism has also been a widely known 
representative of science, examples include Benjamin Franklin, 
Bertrand Russell, John Dewey and John Stuart ee 
Knowledge adduced by respect for truth provides the main 


fuclmtomlibetatue rat Longii ty. bts man uel neither equally 
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is "at sthis point’ that) liberal democracy meets in one form its 
Pemenina Weehconeticaladifticultyewmuancly xreconci ling. the 
confixnctimg wdemands oftauthority gandvliberty. *The pure 
liberaljimpulisesbeliieves (tha tettere ais knowledge tand thatecit 
smould abe used as the basis votmemulce sknowledge becomes a 
PLinciials o iaweh oritye Tomchemrnenonni Sta bi bera yeprrority 
attaches mitse! Alto what wisimecdedtandithistis sayproblem rot 
knowledge. Meanwhile, the pure democrat has no such 
Gontidencesingimiaculatemimowledsesandacelebrates; individual 
Iibentysawhich sueselt imposes authorutyephrough thesdecds7cn 
Nakinekrulesoitnayjocltarianism. Selo sthe populist tdemocnat 
PLLOMuty eadherest tomwhatvwis, wanted, Gand gthass is not tatproblem 
Capnowlecce tsi usmidiat meuleywam Clearly, tthe tdis tinetion 
Praccd@in thes tOne cGin OeceitenceSswOUldsbe ducirvecult to 
maintain strictly. Indeed, any differentiation of liberalism 
andmdemno cr atEsSmibe Come sid Gti cul Geto smarnitaim sp oBeecause gthe 
two have many common assumptions, desires and implications 
theyecaremtogethersintomiiberaledemocracyeand once together 
they have shaped each other. 

Liberal (democracy ‘attempts to partially satisfy both 
SCHOOLS EOMmmt OU ghte ance unenetOnescertainiy esas fvesene1thern, 
fully sel riumnacrl yawn Genet wodeo Pare Conciliation sis) the 
division ofpcovernmen tandems €ensuineaspecwalization.,) The 
effects of this manoeuvre have tended, however, to enhance 
the liberal-knowledge strand at the expense of the democratic 
one. 


As was claimed earlier, the effect is a reverse of 
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Gréeshamiselaw,anards knowledgemotuneeds, seems fo drive, out 
soft opinions, about.wants, as technical, rather than 
DAcOl OCT GaAlewaSclC seme. Seca Oma OnInatewpublic dice. a 
Gonvactionesexpressed to, thesscenatemspecial, Committee. on.ocience 
Policy. (18) 
Four commonly known indicators of this phenomenon can be 
cited, though. admittedly. the status of each is more complex 
ElanmtoSir sUseenere asmexomplessindl Cates ee basstweands foremost 
iomLNewLdcoROteprotescionalgselaorepul ataonawhache haspaaasen 


(19) Invavmumbe xs ‘of 


iNnethepindustriadazeds liberal democracves. 
SOC DAU Veselcltivee Services Bie hase beenadecidedsthatwtnere. 1S 
apknpowledver base Sucheinat. a fanotadisturbed by .extermal 
iieoiete MeN CC£ all Des lOUl deanlcGe wide ve Clan CSupiaClit tones suLO 
Maxime eceticite soci alabeneiite mle. t1elds. cannotebe 

Te GicdatodmrOnutic OuCStdcL mm Deveres te Ol kKnOwlodce 2 n ling Ss 
Knowledce iustebesthe  exclusaves basis uponewoichs deécisaons 
about the field are made. The knowledge can only be fully 
apprecuatedaby practi tuonersSsandanotaDy OuUisadeTs..,eoOntar 
these pactureswouldmincludesmystiucsedsewel leas smedaGOSpa but if 
Chewessulpid OheOtmtnc SOCGiowmIMpOm tanCemoOteathencerma Ges 1s 
added.mthcneweanhave profescuondalyscelfi-reoulation.©— Certain 
social services have the foregoing characteristics and are 
SOCLAllyempOmtan iy, etOnmexanpl culaws Senoineeran oc, amedi cane 
aideacCOUNnti nie me NOtRUeGalScE tiescedomMainceOt activi tyeare 
deemed unimportant, but rather because they are deemed 

Pip Oman aby e ye Dad LLy we Se bmOUUS I Cem LICE Dal OCh Ode Olu IGa. 
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Second and following from the first, it is precisely the 
occupants of these professions that generally score highest 
inesoClaleratines } while poli ticransescore much lower. 
Doubtlessly, part of the image of professional occupations 
which makes them attrac*ive is their higher income and freedom 
from supervision. “The freedom from®supervision relates "tothe 
knowledge-base and community and self-discipline which is 
understood to ‘arise from that base. The income: levels “are 
themselivestotheresions®otethe esteemsield gior these occupation. 
Avsmaliy but important) eindi cation vot ethis testeem@uirs ethe 
distinctive success Penjoved tby ithe professional “in public 
Pittessospecra livin tsecking seiectedsofpices Moctors sand 
Tawyerseusual ly form aeeonsivderab le yblicock “an any "lesastature. 

Third, the manoéuver of ‘dividing the authority ‘of 
POVErIMeN es may work sto ulimit Mitseexercrse, (thereby to protect 
GHEEZENS » DU TL bedoes Not work "to make @sovernment more vsubject 
EORCONTTOMPOLe El zcis.. Slieerestrainus Ofelimited “government 
ingliberaledemoeracy drepmeaitstorapply against both™elite 
and mass. elf willinonessi*and interest ‘in *government “and 
POLLELCS #Gan Se. taken asesomesieneos thesspecralhized 
GlaractereoL «modem government yetiensthe massi®ot the telectorate 
Mayabe Suniderstoodsas@iaving ireainized tity Yihe imasswelectorate 
shows sonliyea passinowinterest in spoliticalvintormat ion ean d tan 
erratic turnout at non-compulsory elections. These facts 
have been well documented over the years in numerous studies. 
Varrousminterpretations of this @lackeoLmnteréest havewbeen 
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contented complacency generated by the present efficiency 
distribuitrongsystemyoft liberalgdemocracy andi (2) saeresignation 
anisingg from thepfrustrationscorppeineeunab leatogabtersthat 
manner ofedrstnibution. At» leastesuperficially ‘compatible 
Withwbothaofathese Jinesmas thinking isdthatawhichhisérelevant 
heverem lt, HSBethatycitazenminatcentsongresultseimomeantecling 
that government is too complex to be understood, regardless 
of whether according to Robert Dahl one sees that as tolerable 
or according to Jack Walker as frustrating, (49) 
Onegotethe atradiweuonais roles totmpolmt ical tpaaties tin 
mediating between individual interests and the collective of 
thems uacestSsenorialivedescribedwin, mirsttycarmuniversiuty 
textbooks as simplifying and clarifying otherwise complex 
TSsue so we eULOuUch eConCceptualmuzime enpirical@indicatorsso this 
puocess 1Sedmitucubttandisoenerthergcomnonplace mor 
distinctive evidence can be referred to, the low levels of 
Gieuzensiipmresponscsingelcetionsmwouldeseemeto indicate the 
decreceomeranlunc Ot simp laiucation sandgelaritications @What 
Ganmbessiately “saidmius uthat ateisiwidelysasreedsamoncst 
politicians tandyother opinionsleaders: thaticovemmentrhas 
eLrownemoreRcompbexs Plhisebedietacannot but helpeinfluence 
themuedinect) onmotepanties eel houghmthey might neactetoathis 
bebieffingatileast one ofctwordifterent ways: 'The first would 
bemtoseageack) ftiebyatunthenssimnplrirvcationys ti hessecondiwould 
be to become more complex. Because partisan strategies are 
never unidimensional and are highly interactive, the dominant 
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this@point se thatepolitical®pantiesshavevaltered! their 
structures in some ways which reflect an emphasis on growing 
eomplexity." Principally jetheyehave become’ research¥conscious. 
Normally one would have found a policy section in a national 
party headquarters, now one finds in addition, a research 
section. A research orientation to policy has marked the New 
DemeocravresPartyuror sometimes mine Progressives Conservatives 
reecitivs created Suchfamdivision sein responses torthemcreation 
GOfSaspoolBotatunds forvOnpos1 tron Research, 21) 

OnésoGi thesia] onemechanismseby@which*polatrcalgparties 
Simpliziedmpubl i caissucs  WasabyProcusinge Cont] tcesmineaterms 
Oseleadersmandspersonalmpiessembut evens that mechanasmersano 
longer automatically invoked and may not carry if invoked. 

Thies OVSeO tla Cricust foreexampleswase treatedimainiyaassanni shiy 
GONnplex Lecinmcalsscient1 Svcmisslecmapoutytheravarlabmliuy sot 
Ol lmanderaticrathan as anpOlitrcaliassuewabouterts 
distmiputaony Not Oniyabyecoverningepantiessbutealsombe 
Opposmtions as well.) ForYwhatevers reasons politicians "were 
CituieleuidaDiesOneuliwuliing tospoliticaze the issues 

PELOULRtD RIN 1 Gatoim Ofetnewre verse Greshamesmiawerevardins 
POlLitIGaleknowledeewls  themeentralazat 1 onmoemLeoaleandepopular 
authority inythe executive of government which has resulted 
LLONeticaecarimehesinplanLcatl Ons Oaspoltical parties. (42) 
The tendency toward Executive Government which has been 
witnessed in recent years in Canada has boomeranged. Instead 


of moving government closer to the people, it has moved it 
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hotpedmomeresearch. elt doesmnotmnctmunti! thegractsevare in. 
Cont rovegsialerssues, like (dyups#ormantlationtareyfarmedyout 
forarescarchetopRoyal yCommiss#onseanaskprorces, toecnate 


(23) The emphasis on research 


Committees or,Crown) Corporations. 
is amplified further in several ways. Royal Commissions were 
once used primarily as sounding boards of public opinion on 
broad policy issues. There is some evidence now that this has 
changed.,.,According to one observer, there has been a relative 
declinesinsthe usesotapublic hearingsabyeRoyal Commissions 


(24) On 


andeagre kati vesinereasesine thesusesotmrescarchestatts. 
the other hand, citizen participation must be discouraged by 
the requirements for SubmisSion)of briefs «set by; for example, 
the Senate Special Committee on Science Poldicye sea) 
INSCUrmiIneeoOMLneSeesoTtSsOLemetnods Prime, Ministez 
Trudeau has gone outside normal channels, but for the purposes 
deeialdeathe wchicelalscmthomsame . (“hussewhite he may reject 
the advice of the bureaucracy, he has created his own 
bureaucracy sin ‘thesPramesMindsteris Offi cei rand the Pruvy, 
Council ,Officeto,which he «does Listen. (29) Tier Paaime 
Mindsteiehas slono shiadgaudeswregto niind rationalesoluti ons sto 
jaxeulyites key: @! conflicts. (27) Meanwhile, Programming Planning 
Budgetting Systems are considered for departmental adoption (78) 
Really *controversialerssues emay eco; to Cabinet groups 
Witch Omen ti rel Wein eGCOnwidence--ready sceret wmluke the: Gray 
study of non-resident capital. The knowledge becomes so 


Gomp lex smelters, belreved, gthatwthe poreates tidangent Ives net lin 
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OTRCOUrSC em UTS eCall and eperiapsm@iasmpe cole aeretlexive 
PLCALCElON welt ONG GLOWS OULSOT ete anabit O1F simp li fying 
Situations, alternatives and policies they might doubtlessly 
Come =tOsDee LOO complex tomexp iam. 

AspadumLet ca cariier, siesrenaumeeilanGalorseor the 
Faviuresot parties and 1ow steaucetsmvO = sIMplity and clarimay 15 
LOtepUcsMy ie weet t bl ine SummOoncmmavesdy Chatecanactans parties 
would seem likely to score®fairly high on the compiexity 
Scale mewielett 5 UeVvel Oped. LOT Teas Onsewnii ci writs pe 
discussed later two explosive issues underlie much of Canadian 
publtce (tte and they are avoided wherever, whenever and 
However possible, at least by” the “most™=successitul of the 
Patton lepabties. tic  VeverTals. = INcyamay besnence, ast Gad 


(29) The Canadian 


HOrOWltz as aroned) “a=centrist® party. 
Bipcraimbantye ls @pellaps =f =Celtd Ps lenarey mtd te 1S usin? 
LescaccimerOmnind= themcCen tres 

Iie ts, MOSt=bactUe1 O1M, = kKnowledve-pased  TuLer 41s 
DUGeaUCToLIZcdmlUlembDy =e xXpere. slits tsewiotena che Grozier 


Called the bureaucracic phenomena. (39) 


Reliancesoteroverniment 
policy-making on administrative policy-maintenance in this way 
Causes thes twoeto Dliend se tovether. At least initialdy this 
blending was probably salutory. It would have introduced a 
DLAC Cepia Omer tO bos pOlLLuUlCLalsmald rine cd ually Dragan 
DiteOLeLedl tty =tOeadministhaLlors.= = CVedr time, when tne 
distinction between policy and administration is not made by 


either leaders, elected or appointed, critics. and” citizens, 


LUCie Lite Lomo sce es lt ts likelye tiacetlcG = 10SSOCCUDSE SUONEL 
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and feastcrmwhere there §is#onetpartyee lectoral)!dominancevin 
Povernments Gbysentirelyinatural#andinon-conspiratorial ‘means 
politicians and administrators who work and live in extended 
eonetacepcomesto think alike see@And@one partyselectoral 
dominance tisetheenormhor liberal Sdemocraciesss \Likewany® long 
Married tcoupletethey comeftokiookfalikes “asiJ.°H. ‘Hodgetts 


once eat unt) 


But ashimesome@manuiagess sthisebiendingtmay 
HOCAUCR ABI iCtune. Of —Oquals mult Tathenmmacevolutronnto:a 
lowest common denominator. In short, administration is 
poOlntiGazedyapsotiants olsoodigelhisiiswarrealization whiche@was 
long overdue and one which is now commonplace. What is 
perhaps Mow commonplace is othatypolaticsybecomesedepoliticized 
due@tomtiiessamempaecndinge. AS =the two crow more alike polrcy- 
iain teawun eitakesgonsmoresoi@amaparntisan-confiiictualy character 
while policy-making loses some*of this character and’ takes on 
MOLECRO UGE Chanacter opmobnectivitve, Glhes lowes Gecommen 
denoOliiniea tomers sOnewwnlecieavcoLtds cont ltreteand=forepronises#or 
CONPIIPCcteadvordanee Nothing canesunpass@technocratic 


liberalism. With the wedding of administration and politics, 


tire con ditronsmoterulesch anves 
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Foblowime thettechioconatia dibenal@injunctiongor restrain 
lintiweabletnegsacts aremin. often@servesmthe tradi tionad ty 
Holsaticaiminncticnpottidelay {yebuieunereds Seangadditicnady more 
impoGean peetrecueasewe |). se itersethemachpevementsoreagion- 


Contlicthsotutaonse The hope iasvthatyeriven mutually shared 
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cultural values, the facts will eventually make possible an 
unambiguous balance of values. Without our values changing, 
themtcctomywi | Wechan ge: suchwasmtoualpomedall Gor most), sop sour 
existing values to be realized and maintained. The world but 
not we will change, thi: rather than our changing our values 
COL pathe Shacts 0 ns0ur .comimominto Conflict) tosthwarntathe 
compecing sevalues vot others awasoslonguas athe ehacts rdomot permit 
ChessatrsihacCenonpoteallavalues athe cone us7ona.s ithatea Ll 
facts@aresnoteychwingd Holicy pchangespeanebe then mosfaster 
than the expansion of the relevant knowledge. Major changes 
SlLdCeIntOgan iimtind Ge gregress .smorteaced ato janemderini.cte 
future; eandsare feanrnied along ybyetechnocratic jbiberalism 4s 
incremental changes. 

When public questions become questions of knowledge two 
1mpOLean twnin Ce nere lated .chancves sOccuM. Salhe. identity lod athe 
quest ioe Gachaces~ and, somcoesmthe Quesit1Onsput ai thins, the 
Cues ELCGnSecOlemtO Dos qinectcdsat themre le vant gonoupmoheexperts 
dndenot sean the ~lay public. gelhesrance. of persons ~who. can 
DAntuecipatemiun eine SOlLULLON wsemarrowed. “Sécond), the nature 
Ope tnemoucs toils Chances es OucS ELLOS Of di bticultyeuend.toebe 
SepLaceamoysalos LLONS sOm LaChawe! tedSein Tenns sO Leatiius eSsecond 
POintethatemosteotethe storecoing discussion has, been sconducted. 
ThewdtsGussion Wil lecontinue diethese terms »)horefcumereasons,. 
DHewEETSEEccason is Simp lyeconsus tency swith ywhat ihasspreceded. 
SEcONdmandamoOLewiMportantsethegresuli of thesshrinkage got 
GLGLZen pont ucdipat1on gus ¢juthemede Gini ti onal) or obvious. 


Diind, theaprocessessotythateshrvinkace which «i sijmeither 
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obvious nor definitional, can be incorporated within a 
discussion focusing primarily on the character of public 
is sles wienwaddress ed? Lolexpertsemeourth, the two effects 
exist in avdia lecticy wi trout avd1scermible’ log1cadl® or 
chronological sequence. 

Qualiireation “and™tacti cssaside, wien public» questions 
ance Oorventedwetom or askedwom) experts, not only i1s=the process 
of question-asking changed at the day to day level, but also 
tne vetvenature Ob thesuuestions 15 schanved..= Thissas 
obviously true in two uninteresting ways. (i) Neither can one 
expect busmen to be able to answer the same questions that 
DOtLanIShSedo BhtawOouLde Desbeyond »therrscapaba tities, | (14, Nor 
should one expect botanists to answer only the same questions 
thal busmen do. —Iltewould be aneunderutilization of their 
EolLci ten eSCmOD VOUS Levels =iecasotedetain us any. longer, 
MOnem Ite Test I NOs theactreet. Upon Values: O18 a shitting 
Gli ooo Om AClsmI Nm DUD ITC ull Cem Nesimnodtda te crite CLS .On 
Pecplemdlouv isl DLC ws heme trectss ON Values are lessevisabile 
and more long term. 

WieimpUb GdUCs VON smarter askedsO1ecl tizens. they may be 
either puzzles, problems or difficulties. When asked of 
expents they may be only puzzlessor problems, but not 
dttrreulULres mm) Cals mOn yi wolm CicHCcONdLtTone chats experts: 4uage 
OU CCLIVGLY aLhaAt WemUCULIMnactersmover. cOethem. “Instead of 
introducing their own values, instead of creating new values; 
experts are supposed to take the values of the community as 


given. Leaving aside the intriguing questions of whose values 
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the community values are, the evaluative restraint of experts 
is initially an important protection against expert usurpation 
Ofethewprerogatives of the lcrtuzenr. 

"The emphasis on research as a preliminary 

TOP COVEINMeENt. actlonweoles sor COUTSE , 

from an unwillingness to permit the 

COvemnment tO answerea question, arbitrarily, 

butwevensto define thes csucee present wits 

views, and manage the administrative 

machinery. Vlhds Minwallanionessvto itake the 

answers from estaplicnedmeautiorl ty. leads 

toeartremendous use -ofwresearch as sa (basis 

Of decisions ae alinlevetcy (32) 
Thesevaluative neutrality ot experts ms zealously honoured on 
a iesiaccr. 

Dues trons sadcdressedmcOnthespUublicsnay, ber ditiiculties 
DecausScmincepuUDLtC,biltanOteitsmagents, Canechange 1Lts) mind: 
it can change the values. When asked of the populace a 
question can ultimately be, “What do we want?'’ The answer of 
Chew OOP ace LOmthtoucdues blOlNsiseatrreiutaply COTYeCct, lo, more 
information is required. When asked of the experts a question 
CaNUOMeU LEI mate] yVebeceamdl thou tye thesemarerort slimitseto 
Expencseand) lent eto the public--but only a puzzle or a probiem: 
Aceioteomalcumore OLeOUrspOl1 tical leaders become: sectional 
eExpemts stcwer and fewer of them remain to raise the questions 
CfetiowlLotusOVvereaiunt 1 CULLLeSeMOreOVer, the=pubdic would 
PLreteommlvOpeaVvoldemany Ol thesditiicultres. ikesianrgudges or 
Tace.merablure wOprdise these WuesuLons serves a mutual 
convenience of elite and mass. 
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Inmthatethcyeres fe on #choicemunotsewi dence y. They «rest notson 
evidence because as basic, first principles there are no 
existing, slogically prior prinemplesmom conclusions togsustain 
them or from which they may be derived. Basic principles are 
the rules of the game ard as such they cannot be defended by 
reference to,the. game or anything produced iby the game. 

In pursuing bs spuzzlessand*problems expertise asks: 
UWnaGwisaposs 1b le, sinaviewsort fatven sbasic principles?" (39) 
Experts answer with what is most easily possible which conforms 
towcuven syalues. jelhepdevotion ofeexperts ytomperceived values 
venti tes thosesva lues@s sbhesanalyticaleprocedures totpexpertise 
SOsLCInNtOnGeS. OUurEevaluesalysobiectutying themethat weawho 
Greate sthemelosesourjwillstopaltersethem: » We scome to ustandyin 
gwen OhepiiylLCeopini1on polls ~yiorgse thine athatewe saresthe 
pubLicszs Rel fiGation for opinion sthisaway ois a complicated 
Dus Wess abit es One Chino pode see Ss es lrouneinepolLliney eeAm@sub jeGt 
of a poll may have no opinion on a question about emission 
control, but when asked in a survey the respondent will 
formulate an opinion on the spot. Later when we whom that 
Sub jeGeunepresents Statistically ircad thegpolkieresu hos ewe scan 
bees Ginmtlateduto ttake onganeopinuonswe jelike §thevsubject, did 
not have be forest) 

Themmedium and long. termietiects ~of vevaluative neutralaty 
Navebemcountey preductives | dinsteadgofibeing neutral yedecision- 
naking is predicated on existing, dominant,visible values. As 
shifttSe1mis0ciety toccun, the valuepstructure will change jtoo; 


and it will change before decision-making can catch-up, and 
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neutralitys condemns decision-makinertoeplaying catch-up, “to 
maintaining not making values, for it is not permitted to lead, 
but¥only to follow: “Thus publictopinion® polls” are*used ‘to 
revealParconsensus,ewhich=presumably eGxists,7if the=poll is 
properly timed and word d.. This replaces the pre-technocratic 
emphasis on making a consensus, which involved direct contact 
between leaders and followers and amongst followers. The idea 
of revealing a consensus manifests itself not only in the 
GunTent¥realivty oft pollinepand@therusceor polis, sburralsovin 
oul aspurations’ for thePtfuture™ tooewhere technology ase co 
Treplacespolarticalemedi ations, Prelatinesevery citi zentdirectly 
to government by computer terminals. 63°) Theres some reason 
ftospelireve; thatethesesvadeaswhaveestruckwa receptive cord in 
the Canadian elite. Some have celebrated the treatment of 


(36) 


PoOldt1csSe asain formations Othersmhave Scenpanplebiscitary, 


ad hoc approach in the conduct of Prime Minister Trudeau, who 
Seeks public approval after the Pete oe) 
iiewcondtt 100s) Oteruleomnad yeu chianced m= bine devel opment. Of 
scicneewand=technolopy has always*changed the basis of 
productions = bars te labour; sthens® Landy ethen® capi tau@have= tormed 
the basis of wealth. And now that basis is shifting once 
Apaineelomincormatione (abouts thas mMmoresineChaptereiaphtjce To 
EHCRCKtCHtethate politi cseas Sakeweconomics), tsi basis@tooghas 
changed’ in the’same direction. ~Knowledge is power, economic 
Ads DOLUCL CH RI NeoaMOLCeCLTeOCtUmandupures sense thansberore. 
ATHilTSstato anlLormye bute Cradualdye toereplacestherwill ot 
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encroachment of knowledge and knowing on public policy has not 
beenechem rest l Ceei ther. ofea@conspi cacy +o Of aneimperialist 
PMpUlsc ie LimalrseSmase aulatenmumncended. consequence. Hence 
it is diffuse and less than entirely consistent. The 
encroachment consists lirgely in knowledge and knowing filling 
anVvacuume ine publiucelntes, SAS yacuumedn= publicelifecreated™by 
and creating changes in the conditions of rule following the 
mobDwiftzat? ols Ofescrences@ine World Ware ll’ andtarters9 Once put 
underway by the war effort, where valueSwere given and clear, 
thephardeel tteTingwarmoureot rationality, + knowledge and 
Exnentisessionallodepys quantvii Gation and vsymbolization, drove 
outs the clothes*ot opinions *belaerf* and’ conviction, a suit badly 
Stained) by Pes sTEratLOnalecxeessesmtouwhich it had been <a 
Darty in Worltd War Ll. sthis wan’simultaneously presented the 
WOrSt excesses, Of Wnreason ain fascismeand the highest 

acCbTe vec twod ered sOneIl mobiiazedascacncenin,» the "eyes. or 


many. 


4. REDUCTION I: POLITICS TO ECONOMICS 

Ine part 102 ot "Chisechapter, sknowledge was spoken of as 
bemigeche  poalmol pOlTtCiCSiinmtwo Ssensesmingtechnocratic 
liberalism, as the end and as the means to that end. This 
SEGLION tunes UpetlagetirSemscises. tildatOreanmend, Section 
(5) will be concerned with the means aspect and will lead into 
Chapters Outmeanam Uta lie 

Tenure-wisew1t, 1 Semuchmsaberwtoreeclected, Officials eto 
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been inadequately informed or misinformed. Responsibility is 
thence shifted from accountable politicians to responsible 
mandarins. Within this embrace the Minister's decision to 
build a Mackenzie Valley pipeline would be as correct as the 
available information allowed. _ If the information dictated 
otherwise she would have decided otherwise, for liberalism, 
fechiocuatic mre LOrnis toy win lLoM Sapa Chali ¢C.etaat ais 
determined sbyaknown sconditions... Monweover, the Minister, can 
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1, 639) Liiees ieiat2 


dosed tepDeconmes MOLe technica 
mite tere al Valse the Cace that sbilemoVecacr 
have DCeleei Veal ss the, Nests avaliapie 
aialysis <and) project of the evidence, 1 
Cannot srealiv Dewblanecdatial. gccept the 
Ip biGatuonseOtethaterorecast bands am 
(or rather the forecast) is proved wrong.'(40) 


Et ies Way sO, epublica OveralcGucngue lec tOralelonecevity there 


PoemUCh  COBDeRS alm Oman avine GeCcrsuonescem to be based on 


knowledge. (41) 


Liberalism “has come more and more to see politics simply 
dasmomte COU TCadadC ei Vait yeeli Nes ally other. "642) And another 


CLiguGenas detined this =technolopgy as the “institutionalization 


(43) 
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tOmpceadm ciate: 


es TAM ahiPaeh Gaevelerder aidedlbaies tone Werxolonhven Korey i 
New Europe the recurring theme is the 
increasing ‘relegation of questions which 
used to be matters of political debate to 
DEOtes sional scadres so, scechiia clans and 
experts which function almost independently 
Giathe democratic politicaleprocesss (44) 
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uscmOfeexponts tof all isortsmim thesprocess of government .""649) 
Een SseOMmthepappealheonrtechnoerariempolicics bound? igiheslast 
OCCuUpan PBOte ne goffice jofeServencemnadyvisergto Uso. shresadent 
Nixon remarked while in office, "I look on science as the 


1 (46) 


anprdcortes toanolmtvcs: Meanwhile, a scholarly book is 


dedicated@toguGanytin ttheghopestiatmhe willwerow sup inea 
SOctetyamOremilteres ted ginegpsyciolasy than politics."647) 
Thevideal worlds of sutopian and’ like-minded science 

fiction writers is a world free from material need and 
EvereloLemiyrces Lonepolmbi cae mmAawonld, alike Bou ymoWwmmedinawoich 
DEOp cmETequcnt ly tworshipmeserencemas tavre lito10on, not mene Ly. 
because: 

Ue Se el taweseuhnoush science fthatemen had 

CAINeCdesoMmemiisi Plt ancoptne Nature. oO. the 

physical world, but rather because the 

ppl carro Ol rSClentic1eenrTiica pies: had 

revolutsenizedetheireneatertalecurcum= 

Stances it 
Pavadvenatic: Otmthisavision 15 8Francis Bacon's New Athantis 
WMC eOUSCMOMeCGTCICerad te hiLSoMmLitenalmcore.. wANd 1ts1S swortn 
remembering that Bacon was not a scientist; he was a 
DOL et pewane 

REGcieLyers CilewOs tHe sDastic saspeCts Of liberalssociety cand 

Libero iewld cleaves Decimthe =hOCliog OL the sLOregOIngedrscCus Ss. On 
inethisechaptershave bDecneerystallized into the notion of a 


(49) ah, Weenwlan gue) Ieyeeik(el sik sented alice yo) es 
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Iu CLOdUCL HOInIOteLeCINOLOPy. UNntoOmde zeTO=SuUMesOCLO-pOld tical 
CONDUUG@ESUCHIM tia UetneedlspulLemDeconesse positive SUM.arelt was 
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Pegueroesusgested=1n 1906 thateleommenetto resadences be*air 


(50) The=fixedoes mot 


conditioned to abate urban disturbances. 
SOMVestheedirtrculty, “it Wustehecpse1 pelow the surtace . 
mstecd=Ote an face=relatronsedrrrrculty ewe lave a shortage or 
air conditioners with which to deal. Meanwhile, the 
supposition is that all would get busy and work out the 
dierrcubtyewit le“it “1s"abateds=tnougne with the difficulty 
Submerged 6t us Nard™@to=avrecestnat adiywould bewattended*to, 
for 7it was submerged*bétore it exploded and went unattended. 

Lhike@all liberalism, “technocratic liberalism comes in 
akimshapes=andssrzes . **Conmon= COMmmOoSt*Varleties*is a=causad 
alatyorts One humane penaviourethat=sceseit as primaridy 
No ChvateamoyamMaters al CONnGeTis es =One extenspTon of thvss belie 5 
Witehmoche race oetiem1deamoramtecnnolopi call fix,-as tosbe 
found in one recent, widely acclaimed science fiction novel. 
Concluding 2 600° pacemstorywone reads: 8!) feel a bat 
SlLUNICC a OrUucOle sald ery Ou SccMe LOMDemClalmane that Wars 
Gouldevemcured, like (asdisease. with a dose or the proper 
Nedrcines wee Les. Chad pereed ao 

fecinolouercal liberal vuleshassnotiwetsreached Chad's 
SGutemolaml! CamayselcVeteDemablcu Lo. Ut 1 C lseWilidino. COnand 
HaseiaUOmpLTOCrTesSe iil tiausd iGeGtlon. we lhe sdnalySis wit O1Lers 
of socio-political phenomena will inevitably find causation in 
Economic materialist initluences. Revolutions will be explained 
by referenee*to*the push of material conditions rather than by 
the pull chean 1deolocy .-*For=examples it was fashionable in 


the early 1960's to assume that due to a common technological 
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impetus the United States and the U.S.S.R. would grow more 
and more’ alike institutionally. 4) Political phenomena are 
reduced to social ones. Social phenomena are reduced to 
economic ones, ideas are replaced by objects as the perceived 
MNGtrVati Once FCOplLes are nom onreye responstpD le =Lor their 
actions. They are seen as driven, if not determined, by 

Ma ve arc mcOnCme rons me Ae C laASsHl CmacCOMNnt .Of “thts "process OF 
reducticm 1s tosbe” found@in VDanieleMoynihan™s account of 
changing interpretations of juvenile delinquency. At one time 
juvenile delinquency was understood as inventive rebellion 


which was enjoyed by its participants. To liberal reformers 


juvenile delinquents come to be interpreted as desperate, 


mechanically determined individuals. 5) Lee? Vis toms sod: 
Weste il POlltd Gs. says one aon Wold, 
". . « we are so accustomed to having 


political DLOU lems wreaucced 9.0. econom c 
causes, or the influences of class 
StrTuccuce. SOc rademelathLons = Of cuLtUraL 
Coldicvonss thatwwe turn” impatiently from 
aWriter whor fails toptollow form. (o4 


Lechiocrati carcductucnmomepOltieal edidal Cul tiece LO 
techivcal puzzieseand Screntiiic problems 1S by mcoemeans the 
ExXClhusiVespLODC Weve Otm Liner aie ttt Caleciatures 9 mburthex =tO 
Cuemle. Cem imesoCtTat tote stale cmUlemiinpinuss mil OUT Isic o eri! 
Siri valaccy MmANCCOLdINv ms COstOrisimincelLec tual. beszex 
Kolakowski: 

Deiee s eLNOUSaNdsSe OLapecOpLemtonadly amacine 
that theminnebitantseorm tierra lanets) wad | 
one day solve the problems from which 
HGialisow@Canno GNeXU nM Ca teom ues cl Ves aro © 


others the word 'cybernetics' embodies the 
HopewOire solving wd | Wesoclalecoleiiats « CS) 
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So long as our public priorities are above all else economic, 
Pienesciencemicelinkedsto polipresmehrough ythe mediationgon 
economics. 

Lupis net werolytapslipgotgthemroncue tthatewe find fit 
easy in moments of frustration to say "I wish I knew what was 
TeehGad BRWhateis for uspindtvvdua livin othines moresthanha 
convenient figure of speech may be much more when it is writ 
LoncemeeAnd 1 teishwritylaneagtompourégleadersespeak our 
language. 

Veadersespediato Phuc tdieii culty wkinotetogdo whathus reht,' 
Lyndon Johnson declared in characterizing the national choices 
OfathesWhateslouse, whounsproblempis jbo aknow awhaturs right. 1 0°9) 
Tiesques Gator cortaintyfinetheeconrectness tof endsiein ‘addition 
to meanssis even smore tcleanlyei llustratedencarer,to shana. 

In his inaugural press conference the first head of the 
Mistpid Liane berakebariywks bederal yPohicyesupport Unit 
contrasted ‘the purposes.of his-organization)}with: those of a 
group in the Labour government by saying that: 

‘Sechuethay tare jthere ito) see jhow progress 
Lom COLI Cm iim reid ULOlmtOusca todsObgeC Li ves 
Welaretierc#p0gmakeesureetiic fob jec tives 
AGE Ten eecliet icy 6 it sce Seon CS 

seasoned observers would say that there two statements 
aLemileLe Wye Lit d em allided OteOmDCmGAKCIi was, Cause .Od sallal vogs. 
NOSCOUDtELneverareceDOLIGLGA le mDUUsDLOLOUNG lye SO. NOU mere Ly aso. 
becausemtheys are so common, alleuthesmores profound. tes, surely 


NoOmaccidene that the itroductioneofeProcram Plannang 


Budgeting Systems and Cost Analytic schemes follow in the wake 
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of such pronouncements. Certainly making issues of public 
decisions seem, to be.~based, on, obgectivesaresults),of knowledge 
easespethespoliticians» loadsoteresponsability.» And»doesythis 
notechalice stnexcharacterpofepoumtices,<a1)1 the more so if 
unconsciously the politician comes to believe what she says, 
as: doesmnappen?¢y. Andrevenrdad *thempolictician is too sophisticated 
tConcomestosbeliveve what he savse showever.oftenjit as repeated 
anducwacteds wea thes layepuplicemayscomesto beélweve ate Thus 
a longitudinal content dnalVStsSeoOLepartyeplattormssins the 
Unitedwotatessounds that thereawas assubstantial decline in 
aCe tt Ole LOACGICS TIONS OO; amoral Livyeandeleo1 tamacy. 
Concommitantiy, there was,found to be a ereat ancréase) in 
CONCEMBaDoOuUL Matters olmexGlusively material import. £°8) 
Unlike. conservatism, when it comes to policy-making 
technecratic Miberalasmatocusesson theeassuce ofs,the 
distr Util On pOdeyesOUrCeS sage t wile chodses toedcalswiath the 
Saituationein the wave thatycontorms,mostewith siven walues: 
DIN cCGeredi1 stra bution, OtawealtiertSenOtad Givens ValueaaneWes tern 
SOCletileSemecchnocraticalibedalism wall ~noteturn gtogit 
durectlvaweAl | eOLtnereth ines DOING 6duals limwWillmeatLenpt.lo 
redress inadequate distribution by either increasing the 
aggregate available for distribution or by improving the 
efiicl1encyeOsmtheeexistinvaprocessmotedisStribution .~ relaying 
Onwdieinerementad GruickiesdoOwn Cirect mloleCOUrseMealie other 
things are never equal and technocratic liberalism contains 
divergent strains, so it has been associated with 


redistributive endeavours, and it has never given up belief 
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inethermatcrvale basis @of sociaimangepolitucal Jife. It 
continues \tomsecesghappines's tderiyenaerromuwealth: ©eHence, it 
aiiomtOecOnVertmedit fiCultiesm ompuazies eandaproblems. | Ut aims 


to replace doing with making and knowing. 


Jee RED ClON gi! PSE CON OMECS BTOTS GLEN CE 

Thanks to the emphasis on economic wellbeing as the end 
ChIpONttreGaleactin ty fas Clience weasmaemeans etoethat end.) 1s 
LMmeroduccdsintOspubliceli femme theeni rstecleéarapoimtlatewhich 
this introduction became apparent and undeniable would have 
Deen eineNorldaWananl @ Biitersuecesses vor tapplied!science Sduring 
tieswareandetheuimpress vonethavethicse successes tMmade: on the 
CONS cCmOUusSness OLenporuhavhespubivesand the Veadership *oLewesteimmn 
Natiroms is Swe ll eknowweandineeds morrurtheradiscussion here. 
Many saw the Cold War period which succeeded the Second World 
War as requiring the continued mobilization of science, 
arguing that the distinction between war and peace was mooted 
by Sciencegitseolm inethetdevelopment. of modern weaponry. \°2? 
Based@tonesuccessesmin WorldsWareil the lability voR scrvence to 
Solvesalprs Gwethemdi  hriculties, cirathestoldiWar and then peace 
were overestimated. The experience of World War II, however, 
SCL) the Pausenimenom SCLENCG mI IepuDamG@r lite sasmwe. Tow See at. 


(60) 


htewase tnelimetiatescLrence, entered spublicelifte. Key 


DOlULic Ae imouresmwere, Keene loshercicenmtiescol laboratron .01. 


(61) Scientists 


government and science in the post-warn-era. 
WEncenOLTeItirely UnwilLlingGetOmaccep isthiseresponst Dili Cys ain 


reading American Congressional hearings one: 
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Wan. os ay ucet Tthen impress tonmthat 

scientists now think that science may 

some day, even if it cannot now, provide 

the answer to any question of policy."(62) 
POTRe Xap lor ilmelo0 “ethoucdednmoteetiom\ i lle GOllege: OF 
Engineering, sGordon Brown, isaid: 

ieecoupt eit thereersesucur as ching) as! an 

urban Crisis ;@butlm eiiere were? Meisel. 

would lick it in the same_way we handled 

the Second World War."(63) 

SCICMEMS TS eWeTeesSOrecaver Toraccept this tadded 
responsibility that°some complained when it was limited. The 
BeEtishPastnonomer Eredthoylewin hisescrence Mfictionwnovel 
The Bs CackeGloud thadwaecharacteryremarkethat  theyscientasts 
Wercetnic@enedl DrainsY Ofesécretyeandsyct theyegweree@ ate the 
bottom", (64) Meanwhile; Sagaineusing thes mediumeofL science 
fLOCLONeatomrcaephys ters tGLeorozi lard maintainedy that: 

eee ee) O PieuCd Pel SSUCSe Wer ClO t Lets tcOmp lex, 
butmtheyawere rarely anywhere as deep as 
thew sclen tial Grproblems which hadebeen 
Solved SVG Ww thusuiteappeared@ réasonabie 
Pose. Pe Crwunatme tices OlUuLTOneor political 
probliemstwould be preatiyespeedediupsalso 
Mee thievyawereesubs;ectedato cH 
Scientific treatment. °°) ANswliatewas #19705 Alvin Tortier, a 
PROptermOlrEticepOpuldatwculturcedeclared that: 
Lee Chee Sipei- Indust il dleere viol ution 
can erase hunger, disease, ignorance and 
DEUTCH yee. SRL ANndIng noen- zeroes un 
Solntvons Powouresociaieproblems vont 1000) 

Bven criddes! Ofetechnocracymacceptithesprincipal of science 

Helneceawicaiseto materlalawellm@beinoweyust aS critics or 


iMiberdtiemeaccepu materialewellebeingeas the proper endmor 
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aimeand 1declmOs teChnocracys 1smtomarnance social life an 


termsfof stechnicallyrsolyvable problems, 1667) 


“What makes® thesdrive*tomtechnollocyyso strong” seaccording 
tosGeorve Granteekisithatkiteasecarried Ons by* men*who still 
identify what they are doing with the liberation of mankind." 
SO pervasive is this view, continues Grant, that "however 
libertarian the notions of the new left they are always 


thought within the control of nature achieved by modern 


Aglare) 


techniques. Hen Cena e Oro Viaiidteres VaAdiiat Suto elayv in? 


OnNeCe easpiredmeoebe ssciveneisteand takes@asepart or his 


revolutionanryeprogramerthe’ direction orrsei1ence* to the service 


of the people. 6°) 


Minune LOOts mibioran tuistanalvsms. md Se 
wees ehembelzefethatenumaneexce | Fanee “15 
promoted by the homogeneity and universalizing 
power of technology is the dominant doctrine 
of moderna liberalism." 


Comtinuessolal tt arine: 


Lae duestions, OLehtman cood Jare: to be 
solved by technology . . . the most important 
human activaty is the puysuit of those 
SCLencesawhtenaussueminethe Congques tof 

human and non-human nature." 


Wemare to enjcoyethe worldsand curselves by dominating at. This 
ESVOULepUrpoOSe.,.vln the words ort Charles Tay lox: 
"Modern society singled itself out in that 
its paradigm justifying self-image was 
thatvor +a productivesassociation bent on 
transforming the surrounding natural world 
to meet the need and fulfill the ends of 
man .'(71) 
This is our recrudescent Promethean ambition. An ambition 


which is carried to so great an extreme that “all along the 


Time ~wiuuManesocletyehadtbecomevas=accessory Of the economic 
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system," and not vice versa, (12) 
Pilisshardlyssurprisinesthenstognetemthat: 


"Canada's science policy has long been based 
ONmtile premise that cmrewant | tons. spent 
ongueseanch pwill@yreldsimtold millions jand 
prestige beyond our dreams.''"(73) 


Or, as put more abstractly by Madame Sauvé, "knowledge always 


(74) 


Prec omy OU Agsoodepagtaoftethis ampetus tosput 


science to work made itself felt in an emphasis on education 
and training in science during the 1960's 
"A cult of education began to permeate the 
WOGLd ew lhasecultatookeonathe naturesonb a 
TrelLpovousmrialth;y saatautheathaty belaeved 
educational systems could and would solve 
all ythessocial sand-economice problems, of 
thegworkd. W795} 
LGlrs “arcuktestihigangevidences, maSwshowneby some of “the 
presentations#to: thessena te, Special Committee son Science 


(76) Prime Minister Trudeau seems to have summed up 


Doe yar 
much eOiethts genenal heelinostonr theyimportance ofescuence in 
Canada by saying that "nowadays there are very few problems 


(77) More dramatically these 


which do not involve technology. 
TVS i yeexpectalloms skOrescrenceawere yolcedibyaguto. Bresident 
Kennedy: 
"We move toward a new)era in which science 
can fulfill its creative promise and help 
bylnoeintosexaslenpees aire pa Nae SOcie cy 
the world has ever known 1(78) 
At onésatime, lest swe ‘forget; athe. status, ofscience had 
Dec ethoughe wolimse beled ee lberconclusion waSethat Science 


Was) a luxuryrewhich»ratherapleasantlyuhadvoreatyleastetended to 


have beneficient effects. That view has been altered only in 
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thes last threesdecades. "8Writanematerne tuming point Michael 
Polanyi, chemist cum philosopher, observed the change so 
acurel ya thet hi smremarksemenmitedml ener ereproduction here. 


VIhe=populare@scientat me Dooksewhich PT used. to 
read as a child were mainly concerned with 
displaying the wonders of nature and the 
glorious achievements of science. They dwelt 
on# the*enormous *dustanees petween* the stars 
and on the laws governing their motion; on 
thewcrowd of living creatures made visible in 
a drop of water under the microscope. Among 
the best sellers of the time was Darwin's 
Orvgin of Specves and) every New. discovery 
throwie (Lightwonmeicnprocess OL evo ition 
Yaised intense and general attention. Such 
WELem LUCIELORHC monGwinterests= thatvcame efits t 
topthecaiind ne connection withescrence Some 
twenty years ago. 

Tt WaselOterOrcOR ein Ore cOlUnse Cc Vel rat 
Tiatacimemiunacesclencced |Sosprowiuess aes Core 
of most useful knowledge; but this was not 
consi deredras Sts" princes pales US taatGation® 
Newer ractiCale ti VeicLOncwurke-stne CleCctromnocor 
OGethemwirelcssmieleoraph were thougntetoebe 
merely—oceasional offshoots of advancing 
scientific knowledge. 

To-day boys and girls who are anterested 
ineserence=areworven= ay Very ditterent =1dedq) OL 
fi emelLicvmreuGenoOUkseminEC I= proreso tiat che 
DIAMaArVetUnetVON or SCrences 1S" toepromote 
hunaieweltare ws Ihe Destescllernwin the t716i1d 
has* been for’ tnewlest@= seven yearseHogbints 
Serencer or Lie Ortieen, which as, closely 
Govier tSmolcces Sey mes Gu Growened .S 
books, (partioularivelie social, Relations. 0; 
Setence, and the famous Social Funecttons of 
eetence D¥ed...D.wpernal. All these books 
empliati Gal ly=oppose=tie=view, = coneraldy 
acceptedebenores thatescience should be 
pursued’ for=- the» sake of enlightenment 
Pepardless 01 Lusmpraciureal uses hey have 
exercised a powerful popular influence which 
nas sbeens consolidated slately eby, the Support 
Of Important organisations. 8The*ASsociation 
CLMSCLeEn tic Workers wawitecne now ecouncts 
16,000 members, has risen to prominence 
lancel va iineresponsem uo ctiemieweQOCt DING. saalt 
hashin* fact become’ rare” to findeany public 
statement to-day roundly declaring that the 
NaiWvpurpose Of SCi1ence 1s= theracquisition 
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of knowledge for its own sake. Such a 
CovcepEvon of ScrencComusmsii la ceneral ly 
maintained by the academic profession; 
Dilton Cals nO, exXaggerapiolmtowsay that it 
is already beginning’ to be forgotten: by 
the, broader public wevenmtnough at was 
uiliveusal ly acceptedmoa Mewonly 11 fteen 
years before. 

the new radicalimeutslitarian avaluation 
CLesSclence irests Onvarronsi stent 
philosophical background mainly from 
Marxism : 

such a revaluation of science 
mecessarilyeleads = tGmascemand 101 the 
Dilannine of Science ur 


6. SUMMARY AND CONCLUSION 

Bertone proceediner onward to the planning of science let 
UsSmpaUsS cada it mlOlcet mere melt Sm themconutecitatoneinn these 
Paces that an revaluing scvence we have amplaicitily revalued 
ourselves = eWe havesrevaluedsourselyes inva way that 1s neither 
Decominegenon accurate. “In Treityinorour winterest in material 
eo0ds aS irresistible, unquestionable needs, not only has our 
assessment. Of avai table means changed; but also that of the 
end has changed. To have changed the end is to have changed 
OULSCAVES., 

Perhapsethewbestepllustravion of@thesedancenuoussinadequacy 
of the "knowledge is»wealth; wealth is utopia" syndrome can be 
Seen an thepsimplestecase, namely tthetUnited (States. The most 
PrOductiVvesceonomnyewmith GOncertedwandmactirective efforts wat the 
distribution ofiwealth andgangopentsocralgmobility estructure 
Stagnatesitat high levelsnandtintensifies; rather jthan allays, 
social ecleavaces. (alTheutechnocraticy =manacement sdrivesin the 


United States has been singularly unsuccessful. As might be 
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Measured quantitatively, “Canada would rank a close second to 
the United States on many economic indicators of wealth, and 
exceed it on the unabated and even increased intensity of 
social cleavages. 

When we put off till tomorrow social and aesthetic values 
im prererence to “necessary'' economic values, it seems to be 
ties ecssOl Oise history, MOt toOmcayepsychology, tigat tomorrow 
never Comes. 

mScarcity 1S not material but psychological 
iepOint Om Olio I ne seVel T mamenwachileve.d 
world of abundance the notion of scarcity 
will remain, and with it conflict."(80) 

PomWvowd cts OseWCmCOnCELOBLHINK sn towed Cimon. ail 
ExeGlLusmve lvamateridaglust orientation indetimitely,, thenswewcome 
to think an an exclusively materialist way. We teach ourselves 
andsOUneChMVdTen et Omthinki@in “thistway os We “then pass on into 
Ehewendlcssehutune Our WOmLd-View lod Short-term necessity. 
thus= liberalism’ s optimistic assessment, of people's ability 
LOMCOMtLOLMtLCyeiEaue= COMES SLOuthIS,1Nnsteadmon to, the Sth 
Century dream so well enunciated by John Adams: 

Vlemustestudy politics and war that my’ sons 
Mdavyenave: Wikeslibperty. to, study mathematics 
and philosophy, geography and natural 
DUSLOLyY mclObiaVvaleaLcha tec tures, Navieatilon. 
GoMmenr Co sanGeaerr cll nuMe min OLGei COM ive 
Ci hechielar enw Olt toms tudy pain tan oO 
DOSULYjailliste, mc OmmLoctl chmouatuany , 
taspestry and porcelain."(81 
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the publics realm ads lowered. “A zero-sum) came 1S changed to a 


positive-sum game. We are so inured to the reduction we 
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handiverevcnenatice it, The) lack#otematerial goods is to ye 
abated Dy inereased production and productivity. Technology 
providedathese = based in turn onmsGi ence sand «education. 
Leconolocverematicmin = {hemp ri vavomredim,—InyaccOrd witheiaberal 
Econom ceehneony s. oClen Gevand seducaviong cOs,into the public 

Tea liimacescocia Ww overheads. aehtvueteatl the Coals or National 
SCICNGCMDOLUGY  1IVeGandadeiceprertymolearilyscconomic.  RKReducins 
DOLITLGS S COsGCONOMLG SEO RLOCIROLOGVwEtOesSC Tene. sai tii Cu lcdes 
GLeeLecquced sto puzzlcsetoupnollLomsne bettlane ~thewleas t 
IMtensensdUcstiLons andeactnuyity sp LOplems alcaeprob lemasolving. 
Only =the most seemingly controllable, manageable question is 


ablowedm bo enenatns elit seus) technocratic i501 1.tiues. 
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CHAPTER FOUR 


oGCTENCEVINSLORIILES 


INTRODUCTION 

Gorse themproducts *otmthesactiVityeor science thataare 
SUppOsSedm LOM MakeMpoltcresmobsolete., | Ditficulty-solvying, an 
ACTIVETY WNOSE Only =productsmiswpolatics ,“1Seinterpreted@so 
ase tore problem-solving. erroplemseyieldvonily  @tomscrence. 
InGreasinolynwallevia@rincescarety by the production=or 
Wealthpremovess the™necessity of poldttics® and, (iteise assume ds 
oncespeoplesaresno Tongser driveneby necessity ,ethey willeno 
PONCEr ENnvacgcwin= polities ;,Faneconmldete | Instead we willehunt 
inethetmorhine, «fish inethevarternoon, rear’ stock an whe 
SVEN wandep lave cri ticwatengontswalimtneswhole beings meither. 
Minter. isherman. eshepherd®norecritic., butPrather* ourselves, 
alway smireestoechouse=any other=seteoftactivities.  Suchsis 
theswidely=sharedwideaimo or kai Marx. 1) 

Beautiful though the ideal may”’seem to’ most, it is 
strangely naive. Not even wealth would signal the end of 
DOLE ecsequitomtOntilemcxLelimundceMarx, SmapOlirtical@cE ti Zen 
ASpuresHeeWOULG NOt thiSsSocClalistecitrzen,. ‘before hunting 
In thesmominee+) =.) attendedasmeetiny oLmthesCouncil of vAnwmal 
Life?™ asks Michael Walzer. ‘?) Walzer continues , important 
VOLES OnMCtChe=s tOCKiNngNc@te tlic 1OresuSsmwould=besnecessariily 
undertaken so that the meeting would not end before noon. 


NEtCre alte Walzer notes) “anonge the many-sidedicitizens®there 
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will always be a lively interest even in)highly technical 
problems. "#pAntextraordinaryesession ofethe Fisherman's: Council 
Walt thentoccure@at 1:00 p-mepepostponinge afpreviously ischeduled 
diseussivonmo® téechniqueseor cattlearedring.e  WNalzer¥conciides 
thatethis specidrceallytMarxist mandscenenally materialist; 

Giti zen mayecomeytotilovesanoument taribettert=than thuntine, 
fishing’ or rearing cattle." 9) 

Not) all potential for involvement and disagreement and 
uncerraintyewouldnbesabsorbediingeventa worldsof material 
DLCnty eG tescels. @ENONetheless stil Seuss thetmateriali st 
Peesuppesmt1onnmonemwhicheis the corollary egotathe materrvalist 
DuInNciplecaethatuallesocial andihence pelmtical tideasforrveinate 
in, or are shaped by, the established manner of production and 
Utsuurnubi Gu. = Leeiseconcludedhithactwr ts thereswercenomproperty, 
CileiMmbhexcuvOUldmocmniOnnOl Mt Tes mmOrecaua lly. if there were 
UniMacedeproper cy warhenerhiere: wouldebemnorpolitress 

Themexternalautrirty @otescence;, onpratherngthceinowledge 
Witches eres) puOducie PINS telpongitwanrexcemna ljyustuticataon. 
Thyssen ustiticationowaseoLioinadiiyeto thegtinancial and prestice 
advantage of science and hence was accepted and developed by 
Scientistswe Thespresticee =fromiutility wasea heady (mead, eand 
Subscripi1 onmto thesthesismotesoctalgutilityabecame something 
Gfeaeduty .weVhatescientistseduring the Cold War would have dared 
to refuse thesattentronpand@tundspotrered@by theirepresentatives 
of the public in the name of freedom? To have done so would 
have been to invite a charge of treason. Hence authoritative 


TeprescutativesFoLtisciencesfound#i beeasypto argueythateveven, 
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or rather, especially, basic research makes considerable 
positive impacts on the economic well being of the society. 
This impact occurs over a lengthy period of time and is 
unpredictable) they argue. 4) Leading students of science 
POlicy in) turm explicitly! Vinkescrvence "to the*idea™or social 
UCtuty evel sinVOkiIne thesniame wr, Onn ot tuant Mid pale 
Unfortunately, this argument cannot be properly evaluated. It 
relies on escaping confrontation with evidence by appeals to 
a still longer run ?tor*unpredi¢tabi lity. “being incontestable 
1s an advantage of some order so long as the principle is not 
duecHL LONG dee iiLenMdoubt "Seto in then there is NO say "tO 


(6) 


Matsa sev rdence storm *the@claim, The conclusions reached 
by different methods of “actounting can vary greatly. For 
Sxallpve wero eis reported thar the mundst ont Project in "1905 
aeGrwvutod 1 toLe=importance to Dasve research in the attain- 
nent of practical outcomes. "Conclusion trés pessimiste sur 
le role de la recherche fondamentale, dont la part est evaluée 
Amo ome ithe Other Wand thee lraces Project “Conclut’ a une 
responsibilité a 70% de la recherche fondamentate."7) Here 
Aeeeiileeoiecorre Latromalednalysus, LolS UlitlGuLe LO we cel mine 
which of two related events causes the other, if either does. 
As in medicine, does the patient recover because of, or in 
spite the drugs prescribed: 
"Neterminar la incidencia real de las leyes 
fiscalesadiuy Leads, ad aliialelaanvestigacion 
equivale a decider si un enfermo ha recobrado 
JaSsalud gracia a las meédicamentos que le 


fueron Preseritos oO a pesayr de ellos."(8) 


Hence. aim simmar Zine a number of studies of various aspects 
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Way 


of industrial research and development, Schmookler and Brownlee 
wri tey 


Ue fares the earlier papersehavenshown, 


contrary to common expectations, that 
takings onepandustrysateam tame, anventive 
activity pertainin tacomanmindUs tury |S 
capital goods appears to follow rather than 
lead investment." 

Inwotherswords: 


i the evidence presented here suggests 


that yee progressmanscechnicalyknowledge 

HieaneiiCus rye cane Demal en rectad@s wert ae 

agcausel Ot the) matey corer ndisiarial growth. '"(10) 

What f£oldewseany this: chaptex dividespinto.four parts: 

Part (1) distinguishes between the Athenian or Cartesian 
concept lor Screnceand ithegAdexandrian ior Baconi an’ concept 
Wwilat Daaleee VomcOlitnes Consequence smo lmeachhys Part(2) ibakestup 
one of those consequences under the idea of a dominant 
HIS Oneeme bret ivi Dart (S)erelates the: rationale for, 
Cxteriale JUS t111 Cations torescience, which both: scientistssand 
politicians originally, favoured, to external control which 
Sclen tists, dopnoternavourms dhieslarcestepartia(4)s examines, 1n 
anmELIDT Caonat toma liconte ste tice soundness, Of thea maj on external 


justification, namely that wealth demonstrably accrues from 


KNOWwled Seaman Gb )hitheul ast pantesumiatizesi thes chapter, 


1. ALEXANDRIAN SCIENCE 

At one! time’ there had existed two) distinct traditions 
within science in the Western culture. The one may be called 
the Athenian-Cartesian tradition which focuses on the products 


Of SiClence.e aciiemothe nm mayebes caliledmthe: Alexandrijan-Baconian 
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(11) The 


tradition whiveherocusées on® thet activities tot science. 
war swung emphasis clearly to the Alexandrian-Baconian 
tradition of applied science away from the Athenian-Cartesian 
tradition of pure science. Science came to be judged by what 
Die saysmet CoC OCs CON CT Ss pULemt tom em atdon.) and for a) time 
science seemed an unalloyed good so that a favourable 
evaluations by" this criterionewastwon-easily. 

We may today have the opportunity to witness the same sort 
of process as certain cultural resources are enlisted in the 
interestsmoy sGanadtan Nationalism. =the Province ofs0ntaric's 
Royal yCommission*+on Book= Publishine’,* for example, asks that 


(12) inaents 


Wi ters ber juaccdsby what theyeade®rorethe natron. 
ON WOLdS BElCMUOMmMISs1 One tells usm thaueehe=pUrpose Of Writers , 
Sspeeta lM yenOwemise iat they Suntte sus Gin the=weavesor- Our 
common cultures 
Piaseisea every edits concereing because writers may also 

divide us: indeed, perhaps this is what some of the best 
Wiles (oecdOmuml ss CUlCCutinew OremlOl, = UscCCrtainhy 1S 7a marked 
Chancertrom therspirin Ot them=last ) Canadian forayrinto the 
DlacemOumlo Gecios tim sOCTC Lye miIbatnie Massevmereport, LEswas, the 
fee linomthatea ation 1sejudeedsby "what git» does for 2Lts 
Writers, “Thus we readvon’ thevopeninge pages of the Massey 
reports that’ 

DA IVEGiVild 2ZedPSOCLCtIES 8Strive™ tor a™comnen 

codl, including not ondyematerial put 

inteéllvectual and*moral €lements.” If the 

Federal Government is to renounce its right 

fovassociate i tse FiewithieoOther social eroups, 
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intellectural and moralespurpose, the 

complete conception of the common good is 

lost and Canada as such becomes a 

Matenvabtstre society ses 
indeed, well “into ‘the report the Commissioners saw fit to warn 
against: 

(2 etic dance ciatwmtices choy ar itor eour 

DUIDOSES,. the eSCienti sit iemell tum trom 

serious fundamental investigations to the 

relatively simplhewaccumiiation Of facts 

which may have some immediate practical 

applieat ron ait 
LtalawebowO manassinoeanterestmhonemtOmote that ocnatar 
banomeaene played auercat pattmin othemdratting Ole thes iron omits 
aGms Gul lela te ime )ethe sce Ve LOpMmenteOrethe sGanrada COUnti awhach 
Waseone of the major results o1 the Commission, (+7) 

JUSteease the Massey sreport salsondealt with sciences the 

ing@reasimolyewidespread view thatethestalents andsinterests 
of the populace are natural resources has already extended 
ClLscwioic Mee blcCmexCCULLVcuOTTCG HOMO Neti CmoGTeClGes COUN JO 2 
Ganadagilds. Cla tucuzed SOClaimscilence in wOrds which anticipated 
THOSceWittChmulceUNn lar OD repowu used neCONNeer. Ol wasch 
literature. Melagcart-Cowanehas aroued that’ the: proper, funetion 
GiathessOGlaimsc enccs ats  tomaid stie, deve Lopmene sor social 


pees Need lessmiousaye. thcewoo le vot the 


unity and harmony. 
debate over national science policy is emblematic of this 
DLOCeSSmOLNe<CONnSlOnmOuULNeomn lexandardian GOnCept.O hisciences 
anvextension which by emphasizing the materaalist aspects 
diStoLismulecuprodlats waa tlio Gel GEadsOmbDCUlpiVolCd lass C Leni 


ROWE Le aches OUuG to Social sciencesanda. literature. 
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POUBtiCdimatena, 11tst in weapolnmyetor detence, then for space 
exploration for prestige and finally, in permanent agencies 
SUChmacmUlcmnRalds COCpOTItl OnMOumnncCmDTrODOSeC INlstttute toy 


Resecarcimouerubilsic POLICY in Canada. 27) 


2. A DOMINANT INSTITUTION 

MeeprCUuuctsmOrescicnccmpccamempOliticized, Conversely. 
much Of the traditional realm o£ politics became de- 
poircicd zed. 

SClenCepeLewn UO. UGH dm CMDS OSG mre tf CTeW LONDomds Du 
business cspecially because it is the result ot a Jengthy 
VuOce ssmOLmcaucadt TON WwittieTcalLiTeom Lice clanbO0ra te st rUCtune: 0. 
aeUInbVoreluy are  telay De ulatedm Orde fon Sclence, tO, pT Ow 
AGicimet Cally e st Was MICCOS cary eto Unc sHOUSe OL 11 clteT 
Paucattole. O1 Which 1t was Only One wine, tO grow geometrically. 
Dine ect om US TecCesSSahyelineticmlapOur mMalrkeusOt a Liperad 
Sucrouyewiere sOllye Market =levulators Of JOW setael Cilency, Can De 
used to channel labour. 

What would happen today if all science ceased and all 
SClehl Tsismis appeared. MUG tanOtCeMOSt, 04 OUI. COMP Lex, 
ULeaneanceiidustr tal SOClCty WOuld e1ind to a halt. | Most 
Doegtlyeoreant2cdeand Nence= caltlalizeda SOCieties Nave Leading 
institutions. Amongst these leading institutions there may be 
said to be tone which 1s “allowed to dominate all phtsree 

TieecOnmi nate aistiLULLOneOLeAiclentenoyDt Or the mMaicdle 
AVesmWwacme re Muy lol. =ticeMluutd ly alive Us cmd SpOld ta Gse in 


Greece; corporations in Canada; and today, everywhere in the 
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Westerns industrializedenationsetherscience complex, by which 
ESemeantaserence,etechnolosy andgeneinecring! andmthe 
Universitiesmandischools whichhteed@themee It is a dominant 
INSEMEUCLONSTIeCheRSensesy Otel percetVveduadittusemsoOci al: 
impactwandm@(iwjyshareti Pthe publicapurse . 

Whethergorenctescience doeswin tact dominate modern 
InduStrval=societyenitiis Cexmtaimnlyewidelyspenceivedtasi doing 
SOmmPlenCePCherinsentuti onsoieseience wase@ad locatedyanwever= 
expanded share of public revenues while expanded enrollment 
andetrainin¢giwereractivelyjencotraged.@ Itwhas)beenfestimated 
that asecarlyfas 125cetherknowledse immdustries--researchpand 
development, -educationyand communications --constitutedazs per 
GenlCeoumrnenGrossahationalg@Preductfoie thenUnited States. (19) 
Presumabay ,meoday' setioure istewenthichersinithe Unitedestates, 
and perhaps in Canada too. 

Phcwstarc linge crOwen Ofesc1ence, ine@recentayecarsgis 2 
DHENOMENONEtLORWitch twheremwiil besoccasion® to returneinglater 
DacesSmaeol inl COkTLABONNOTC Nercmtnatyweasimoasuredgbyethe 
Rumberectearticlesjdnd@screntists ,wscreneetis doublingeevery 
fon yearsmaae nus LSaanratc@tasterethan sthespopudationys 
mcreasesam J0oronreall@the scientistsawhoshaverever, lavedyare 
ivinoetodayewandso0cmotetremenavessUMor Less yéears_od 
experience. (29) THE CorpMsaoresemencemerowsmeverulancer 
phySsicalay ,wandsvetiwith improvedecomminreation theregisea 
Senschanawhicheitesrowsmeveresnadlergintellectualdy > jmoore 
disciplinedabutylésssimaginative: 


These improved communications combined with the difficulty 
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of gainsaying the success of science served to tighten the 
already tight discipline and commensurate uniformity of 
SCICNULiMey commun cationmeerockets@orneccCentricity seem, 
pavadoxmcallynetiess Iuikelyitodayeimetnesenidstvotsirorvexample, 
thousands ‘of'physicists than years ago in the midst of only 
hundreds@ottphysicists: 

A two-person physics department at Brandon University 
today is probably more closely linked to and tuned in with the 
Hains ereamsot phySresethanmticmcenarty spexsonsdepartment tat sthe 
Uliversitysotwhoronto twas sineLo lls eelheteconomies ot Scale 
Eh2Geresule tromeecnescworla cH#encves tare (considerable .*eihere 
USaenowe ver weardaneer tiatetieruni1ormrcy and=edrscipline 
agMmLECalyenecessarymLOr the veitectivesconduct ot thesactiyity 
Of SGrenGCemmay  COStLOOmlar. SSCLlENtriai cecrowtn,was will be 
arsuec™later, requires a balance between community “discipline 
andeindividualscreativity.) Siheinews pos t-WorldewWar 11 
Vaineesse Onesclence Nas@servedsinesomespalre: to undernwretemthe 
WMechanvisms#or;aiscipline, = slihesmmainemechanismsot discipline 
IN eSGLencenismthes1deaspoLteothersasharing= thessaneminterest: 
Now the ideas of scientists are communicated sooner and more 
WIdehyetiai euenebeLOrealimanticless MOULGS ssreviIews;eeSoay 
reviews, abstracts, conferences, manuscripts, consultations 
and assessments. No longer can inchoate unconventional ideas 
be pradually texposedwWand developed’ VAlISthe white® the creator 
Will bévdeluged by the mainstream literature, as will all of 
the potential ervtics atehands Because everyone wil leknow 
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conventions are applied quickly to any new work, especially 

try terns TOL shevehtenin gs vinhibpiinagself-dilsicip 1 ine aby 
induvidualtsicientists! | (Admstteding ( thus discipline has enabled 
many disciplines to map out and to follow a coherent and 
Sugééessiul programme Of normal’ research  ifs1it were “to sottoo 
far, then it would stifle the equally necessary creative 
aspect lof science.” One ofSthetcondi tions ofecréeativity as 
erten freedom,  a’lack*of (disciplines) There may “be ‘thresholds 
GimdLSolplinelat whitch Sdiminishineireturns teventuater  i1t 41s 
WOrtheaskineg whetherethenla chky torcanizedcsci entirrc 
GdLscupLines.omscodayenay porapprosaGhingmhate limit.  eihis as 


atquestiron “to be taken up later, in Chapter Seven: 


3. EXTERNAL JUSTIFICATION AND EXTERNAL CONTROL 

Under tthe patronasesoiteredtbysithesexternal justification 
OPES OCI ag GUL Tey ets cilencesismiviewedeas ca. Lesource.. tAgresource 
WELGINSe ONDE BUScCdMaSPaneinstruments according. to the wishes 
CMmeriempUi iG ase IIMPerNre peduDy elt Secltiorl tes. onhave 
Chrusimup Ole andecOwaccenuEextLoinal | JUStiti1cation 15 torrarse 
thes question loteecxtermalicontrolec es AndGmoreé: than ithe sques. tion 
CusextCrnalecontrolMiseravsedy ah ywasepartiofethesextemal 
TUS tm Ce tone pub Liemmon tes Pare ao ticredtand deceptede, Where 
puplicemonéey gocse stherepiollows pubbrcecontrol? wihe status 
Gieextermalecontrol withthe | thorsub7etteot ithe mextesectionsos 
thiswstudy. 

Dbtiwackavcued@inwthe previous chapter that happiness does 
NOt, deLovemEromencal thyeandehencestiatep oll trcsmneltherspe gins 


NOT sendsmitceconomics. sALIOpOliticsmdocs not reduce sto 
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Beouont seen Ali pola ticaleisstest mal wesocihal) conflictsacannct 
be reformulated as soluble economic problems. In an economic 
pareadase 61m) ang economic :Ghangnislasconclact, andritheretore 
politics would continue. It would continue because people 

have ideas and opinions, different, competitive and conflicting 
ideaspandsopinions.; Net, idtymusthberreadi ly admitted thak a 
material Shangri-Lais a most worthy goal, the achievement of 
which would alter much of the everyday conduct of our politics 
endeiimproves theelives, oF mised psdirectijnvand andarectly. 
Scarcity/ and. itssattendant) anxiety justedoes. occupy the 
attentvony of most; people mosteoiethe times Buti at a’s* too often 
percemvecdeasmthesondyve politicaleissue, )whichyat.<1si nots. pore as 
theamost —fundamentalipoditicalsaissue, which at assnoti, , What 
Lifts Pisetie most common.n, anditherenoeresithe-mostpsigniticant 
pelitiucal probd cneang preseiityecarcumstences.s Itsesagnaticence 
arasesatrompresenticircumstances: andsnots from anything 
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4. WEALTH FROM KNOWLEDGE 

Theamos tesa eniimcangppoliticalsproblenjusealsotfonerto 
Wiha chothesproblems jiescienceshaveiveryylattles, tor contribute. 
Justeasewealitth)doesanot automatically yieldahappiness.saiteis 
theyaroumentyor thiss chapters that knowledge does not 
automatically yield wealth. The relationship between knowledge 
and wealth is much less clear than admitted by advocates of a 
Hatt Onedlesicrencempolicyi 


The research literature produced by economists serves 
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only to hiehiveht this lack of tclawioy: While "the purpose at 
hand is not to review exhaustively that research literature, 
POLCLONS CLL Ee) provide invalvabie Mistruction.- There exists 
already an empirical case study of the economic aspects of 
nat oneg beseilence spelicy in Canada a> 
PEM Sewhth that case “study thatethis veview of ‘the present 
understandings of the connection between knowledge and wealth 
Camabeginebest. Howevery firs? 10 ehs “important to understand 
thee the connection in ‘question may be sought Yon “any one ot 
three different levels. The three levels are those of the 


(22) 


researchsand development eLlioré of eavdiserete firm; 


eS or nationally across'-all industries. 


Chrouchwoutan Tindustry , 
Research exists at all three levels, but because the levels 
are “differént, the resulting picture of the ‘connection of 
Knowledge tto.wealth) rsiidivirerent? = Thevwhole=is  *ascomplicated 
Prceuremindeca, srerincipally pewhial emerees tus tlie fabsence of 
anpestablvshedPassoc¢iation between tthe “indrcators of “research 
and®development input activity dnd gains’ in material output 
Geeproductivityiat sthetlevel tor individua lt mis. and between 
Watrons “across alilbeindustrval tvelds #* Within gan “ardus trial 
field correlations have been observed, with the strongest 
correlation being noted in the higher technology industries 
Ineluding Vaviva tron sand chemicals: 

LiealPceracures produced nestucying =these three levels wis 
Volumanois Vand Seonplex..% Only ssome portions of these findings 
tidtescemeparticularly spencinen areapresenced here: 
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Deve ta scathegnostgimportant saw) t isethtacuboth«the)firmvand 
industrial levels will be set aside with exclusive attention 
cOIN ST eoOwthee third, gthesnationaimevel.«,bhis,is-dene with 
Sevenel purposes in vmind.  Thesadvocates jofascience policy+in 
the Camadianadebatesmake | Iittlesougnoyexplacityreterence to 
the more particular levels of, firm and;industry. )Rather their 
ClaimSe@are,made anrrespect,o# the larger andscomparative 
Nationale bevel.» Touservewas enhanalyticytreatment.ofrthe 
debate the national level must be treated, and it must be 
treated. in. aymanner onotstobscured,by.other matters. 
biatwisesdsebul aloneyitenswhardiyscausces om cliding the 
fixrm.and industry levels...For this there must be other 
Jus tieecateous <ypilihere arcetwowm Lirst, science policyris a 
Hi teer Clalietvonatipublae poLieypaaks esuch) thepbest 
Comparisons ~between Ppolicies, Sy to compare. between the ,ettects 
of polaeres atetheynataone! leveleagihis necessitysis 
@specaally keen wi pariwotlytherissue tis twhetherfarsnoteto 
haucedescacncespolicyyinkthe Grrstpplace .galfigonetseques tion 
ESeWwhtehysOuGnon SGlenceepolacy toghave, and not gwhether to 
Wavesatserence*policgysatealligthengtocus maygoovdigectiy to 
BhomIncuStrpaleleve li ee lt ehoweVenmwspane of theyquestion 15, 
ASE LUMLSANGTOAeWOCLIGT.OlanOtmtOsehavemayscuence polacy,e«then 
there, tSeneced tome rst examinee ticanatzonal leveleto.sec.enot 
WitcheseLencespoOlicy 1S MOCSiteeticcrmve si buterathere lLogsec 
whether there operates a knowledge-to-wealth connection at 
del SeelS eto ee pr POT RGUuest 1 Ong totaal enone are very, 


effective, it matters not whichtisgthe more effective.) The 
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remains apa ges tot athisrYchaptem ane focused jon ethis prior 
question. 

There remains one more reason for concentrating on the 
atiognaleandenoriihe «firmeon andustrial bevel, ‘annost practical 
Oneal 2s biatathermnational level provides the context in 
which the firm and the industry are ultimately situated, for 
examples ethegeducatiom levels, productivity candstaritis 3 , To 
GConcentratemat aleve l slower hthanesthe tiationai«level yisitto risk 
overhooking sugmsisot national diiférence that ‘would make “or 
break tany polrey radopted Jeelil the purposerwol mational science 
policyermves freatiGmrisescience poltew then the “national” 
aspccealeedS 1nitialwattent nom 

Acwwasest acedsepruern to thesratier venethy preceding 
aorce tie Teursusp lace (wetisiiain Mook tortriiustrati omeonithe 
exis ting “evidence cot tthe vassocration vet wealth sand=knowledge; 
of research and development and economic growth, is a Canadian 
ease sstucdy ts Negtirtiwthwick'si¢@amadats isetenee reolecim carefully 
presents favconsiudéerabhe bady sofeevidence yandywatguments: «Only a 
pent tortutineedsm#to bewrepested here yebyeway of Sintroduection. 
While Lithwick's study is well presented it does require a 
Hirota erapetiuion Sieh iforethre purposeswoheinprovin genx 
Crit Lun) mem nbere x DOS ALOTn eT ARtOeiseL pry. WO INN Gxt ML Ot Gem Onn 
iim Seamstucdy. thaters@almost entirely poverlookedaan fs coLence 
Nolmicy tde li berattions iim Garadat especuilcally) Sites tnoticited 
ineuie ineportieos the Senate fopecraleConmputee ton socuence 
Rol tev iuior einiwncports ofmtive iSercncegCouncal ofiCanada? 


Lithwick begins his analysis with the connection between 
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research activity and wealth@at the national level. Table 4.1 
1S srenroducedsd rom Lithwickis study. 624) These data lend no 
Support ewiateVver, tO the claim thatea positive relationship 
Exists between knowledge and wealth. Table 4.2 shows only 2 
Negative relacronship: 


There 1Sea=second i ndreatormonewes thewidely “employed im 


Lier COllexXCEGs Selelce PpoliGwmmrats the economic level. per 
capita vineome. SOnce “again thesenexists alneclected’study 
Produced  108Candda. Tbyis J el eOrr = 2reriet.ecalsDara on 


(25) 


Industrial Research and Development tn Canada. 

Before sy CUINe  LUrinersto analy ver Ura s databassprescmted 
His lap ber’ 95), Ceriaii+ data assumptions need to be made) explicit, 
there are two <dsSsuimpclonsSeo: moment. SFirst,.the national jevel 
data from the Western countries will be treated as the universe, 
ROotethe sanple wtorgtie, research torweaglth relatvonship. Hence; 
Weweescs Ores Uatisticalssiegniticance wal lpbe discussed: though 
Sievawill be eee cag Oe Since the issue here is not whether 
an VerGOUntTY) ONCe 1 t reaches) a certain Mevel will manitest a 
wetlthe Lomknowledge connection, but rather whether those 
countries that have already reached that level demonstrate 
Sicha scCONNCCAUUN, Ss Loli? tCances LES TS sare MOU TleCessary, 

The assumption that the nations for which data are available 
and Whicieare ©Tererred tO inv Science policy discussions 
constitute the universe and not simply a population means that 
theres i sunosncea tO,try tO peneratize trom the tindings. sihere 
PSeLOuMIMCelOuWhLCh LOmpelieraltzeepecause all relevant caces 


are in the universe, and the sample is universal. This 
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TABLE G4 ot 


RESEARCH INTENSITY AND GROWTH RATES, SELECTED COUNTRIES 


Growth Rates 19 


Share of GNP 
Devoted to Total RED 


Japan 


France 


Germany 


Norway 


Sweden 


Netherlands 


UK 


US 


SOURCE IN hee Urthwick . Camadgelessctrence. Policy (loronte: 
Méthuense1969 ji, 7p. so. 


| om jens 
0 | FLOM 
ei ef | a ae? 
a ee 


i hy a: 
| i, | ' | eZ my 1) 
’ ! : ; 
( cP | p-4 j f : (ose ees 
| | | | ‘al 
a a iy - Snninienn aneee- nie 
. _ 
sus reply ih &t+-@ i= | 2? i 
7 5 : 
7 : — 
rie |: ware 


TABLE 4.2 


STATISTICAL RELATIONSHIP BETWEEN RESEARCH AND DEVELOPMENT 
INTENSITY AND GROWTH IN SELECTED COUNTRIES 


Copmrelration Cocfiticrents 


Growth Indicator 


Spearman Pearson 


GaN bs 59 Su Oh he) 
G:N.P. per Worker = ais =) 555 
Noteseilogsatataspical sienifie@gmce:.. 
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GROSS EXPENDITURES ON RESEARCH AND DEVELOPMENT AS A PERCENTAGE 


OF GROSS NATIONAL PRODUCT AND PER CAPITA GROSS NATIONAL PRODUCT 
IN UNITED STATES DOLLARS 


Country 
as @ GNP 


Deol ted 85 tates 1963/4 


United Kingdom 1964 


Netherlands 1964 


France 1963 


Japan 103 


Sweden 1964 


Germany 1964 


Canada 1965 


Belgium I O5 


Norway 1963 


Italy 1963 


Ireland 1963 


AUS CL a 1964 


SOURCE. JacL@ O6T, Seatiettealelata on Jndustrial Research and 
Development in Canada (Ottawa: Department of Industry, 
1967 ),.Uunpacinated. (table one). 


assumption is warranted by the simple fact that from the point 
of view of Canada, the only relevant points of comparison are 
other Western industrial urban nations and which keep data on 
research and’ development, All ef these nations are part of 
the universe’. 

second, ‘a lesser’ amount of faith will be’ placed’ in 
administrative economic data than is common. To be more 
precise, Bthe®narronaleaccountstineterms- Of which®the 
relationships between knowledge and wealth is being examined 
Will bemtassumed=to be*faulty. erroraridden. “This)is an 
assumption which it seems safe to make about any data set 
gathered universally and aggregated across the whole of a 
nation. When carefully and imaginatively detailed the sources 
Ob errors in ther routine date’ tha teconstitutes *economie¢ 
indicators are startling. 627) It*is a fine line’ between 
throwing away information by assuming the data to be doubtful 
and compounding error by supposing it to be unproblematic. 
Herescautioneds taken, as*it mustibe*when?’even the *first 


28) Research and development data 


diplimesein®srave doubi 

SCemepanherecularlyesus Cépeiblemvo wEne  pitralis desemibed by 

Oscar Morcenstern, "insthree panricular sway s* 

Gi) MUCh#Oc eGR ase On vebecn. couleutcdmrOraenosother sfeas on 
than®’ curiosity and through voluntary coopération. “Hence 
its collection may have been less than careful and 
completes 


(ii je eae ismesheei ally ditervenit@to classity parts of research 


and development. Hence there are few common 
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(29) ; ae ie 
weor even Within ta 


epassitiéatzons(acrossimearvenss 
nation; since differentydepartments use different 
definetnonss rithusslestimatesnon UnitedrStates 
nulvtcary *fesearch,andidevelopment shave varied by .300% 
£0, One year. 699) 
(ii1) National indicators of research and development represent 
suatigficuresetheiusedulmesse@or-which may rherdestroyed 
byt targesernorimarginses lhis problem applies net onky 
fonresearcheand stdevel opnentiniisurestbutwalso to one tof 
cheyvdependémtayariab lesitinkeditosit, namely tecravth 
rates. British growth rate datavare)among the best in 
Chenwouldtand yy eLtthéereiis gamsernerimarcingot et t3% 
aAbbachedsetotratesy like ag 621) 
Themetoretdataesrepresenting gross mMationaleproduct and the 
erowthsandyperveapitatincome levels andoall: indicators drawn 
foongtnen,cwanech ane yin prinerp lewintenvaledata, gare treated 
BasNOrdunaladataknerc, asearprecautions, dtgisupossible to 
assumegtiat suchedatasconvey enoughmintormatzon torrankrorder, 
anasindecd fevenfasbatimnoresintormati on*than. that, butmot 
enouchemore stor Pthemcasesitombetlocated alongsantequal 
Inver vaiwscale Mathemsame assumption willebermade pabouteythe 
data representing research and dévelopment efforts: 
Accordingly, sattentionrwilithencegforthpgoeto Spearman Yank 
order correlation coefficients, though the Pearson product 
moment coefficients will also be reported. 


Thetnonparametric Spearman statistic as distribution \free, 
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Uliverse.) ~Lt 1s especially user tor numerical. information 


(32) 


that Semotrexaet. Yet “whenmeusea on data to which the 


Pearson 11s properly applrvesplesspech © and rho have 
Siti cuenecyaot.ol percent! ein edeecerimoanal assoctarionis 


existence, streneth-and direction. 69%) 


(34) 


such-a- procedure does 
UGtepreciude turther analysis, 
Now that some of the methodological underbrush has been 


4 


Takedeasids-and=purantoe places thee findings: of the-Orr ‘study 
set t6btisine loeb lLen4e3umnay-berexamined-morescarefuldy.— It ican 
be ‘seen. tron-Table 4.40thet-there-exists -a-strong» relationship 
between Orr’s two variables, expenditure on research and 
development a5 a percent of the eross national preduct and per 
Capi ta,eross- national product. -Butsance this—fact-—does not 
tellus «which ths ccause andétwhich is sektectert adoes mot 


necessarily give aummunition to the advocates of a Canadian 


MeattolabecCicice pOl) Cy. pera 1s No dancer of veur ma linearity... 


Sserosureeyal siows. “inher relationship,. whatewer 10s direction, 
is lined. Presenting these data an, a figure allows for the 


CONsSteeratioOneOr mnether point, One not taken up by Orr. If 
isethat there are important difterences amongst the Western 
industrialized mations so that their bivariate array may be, 
iMdecaisiogulasve~wartitioned. kecause of their differences, 
tievecC nOtedaeleCOMes ETON tlonodincmuniverse. Hence in Pigure 
AP Wer sec sOTTes daraspartitaoneus=into. threes groups.) [here es 
Walran terrors placing thes Unitedmestares un. a class: by Uesel7, 

It exceeds the values of other countries on the two variables 
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TABLE 4.4 


STATISTICAL RELATIONSHIP BETWEEN GROSS EXPENDITURE 
ON RESEARCH AND DEVELOPMENT AND PER CAPITA GNP 


Note: 


Gorrelation Coefhti cients 


Spearman onsen 
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Figure 4,2 


Gross National Expenditures on Research and Development as a Percentage of GNP 
Per Capita GNP in US Dollars - Partitioned by Size of GNP 


Seay 
"United States 
520 
2.5 | 
| " United Kingdom 
2.0 | 
* Netherlands 
Hl 
| - France 
1.5] - Japan - Sweden 
| “Germany 
- Canada 
i.0 | Belgium. 
| * Norway 
H 
0.5 | Ireland » ees 
¢ Austria 
0.0 a a 
re) 1000, 20C 3000 4000 


Per Capita GNP in US Dollars 


Source: Orr, Statistical Data on Industrial Research and Development in Canada. U.P. (Chart 1) 
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mdstinec are partly vindteéatedgpy their reflecting at least 
One important systemyotnclassi ticartonninamely, thatyvused by 
the Organization for’ Economic Cooperation and Development to 
SOUP COUnt Tt Less yt Ne si 7e Op tie onoss nat tonal mroduct,. 

Of course, Miiiessmplicit stiecestronenere 15. that, thesabsolute 
number of dollars involved is more important to the effects of 
resecerch and development than the: percent of the gross national 
product. This is not an unreasonable view, since the market 
fOtreselenti tice personnes, aldeanpavatus 168 larce ly a tavicr urec 
Petia erotic Ole sci rtlen )mwUCce levels mOn sticemarke® tame 
Pee mi ahwOleiertUO.. lieu res Ul Gans plata U.i2 on . Dilek ons por 
cOblars 1S more eifectivetthan 10%3;02 thousands -of dollars. 
Heiee woetalw OrGely 1 1Stine Obetncecases in, Our!s data set by, 
tic UOrOSs expendi pure 1OTerTescarchgand development ame absolute 
Lee tedwocates) dGl bar a urate seanbas percent a9e.07 “Their 
Lespeerive SrOSss Mlatmonel eproducts.  COluPorms LO the partitions 
SroOupinowiieally save one ease. Asacanm be Seen.) the only 

Cece lLTom LO wmnespartrtion ts italy. sin the partition Sweden 
fablcminlco group wo, Duteltaly. doesnot, yeteaceording Lo 

the absolute dollars involved, Italy exceeds Sweden and hence 
should be in group two as well. Otherwise the partition is 
warranted. 

Now "that Orr's data have *beensreconstituted, correlation 
coefficients may be recomputed for each of the two groups with 
plural membership, recalling that Ganada is in group two. Here 
Tt can bepscenathacwrOrenatronsenearGningethe thresholdjos 


group two, research and development investment is not 
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TABLE 4.5 
RESEARCH AND DEVELOPMENT AS PERCENT OF GNP_AND IN 


R&D in 


a 1 a aa 
Group “1 
BARS arene 3.4 DAZ 0 Soe L00 
Group If 
Ui. Bo Spl oo pols 
W. Germany 1.4 LOS Crees) os 
Prance 150 1 29D 9 
Japan A ye BOZO ZS 
Canada ores 425,079 
Netherlands eed S50 F565 
Sweden eS Zh p42 3 
Group Itt 
Lite by O76 29098706 
Belgium ee) 1568328 
Norway 0.8 42,440 
AUS trie Ors ae Nigate) 
Ireland 10 ,446 


SOURCE we rablie "405, 0 Lec Ui ewwtrerncttonad: Statistical wear 
pom hesearcn ond Development. Vole2, Stotietuease 
TObereemand woves. (Paruse OsEAG DD. ,. LS6o )epp a=. 
and International Monetary Fund, Internattonat 
Pinancval BEALLEELCE,ValrLouse 


R & D Expenditures - % GNP 


LS, 
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Source: 
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Figure 4.1 


oss National Expenditures on Research and Development as a Percentage of G N P 
Per Capita G N P in US Dollars 


-United States 


* United Kingdom 


» Netherlands 
* France 
* Japan a * Sweden 
Germany 
* Canada 
Belgium . 
‘ * Norway 
* Italy 
* Treland 
* Austria 


1000 2000 3000 
Per Capita GNP in US Dollars 


Orr, Statistical Data on Industrial Research and Development in Canada, U.P. (Chart 1). 
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VOst tively related to the sizevorerie gross national product. 
Indeed it is negatively related and considerably so. There 
Tomreason sco believe then thateromoroup two, a dollar in 
wesearch sand development is dollar which does’ not go to further 
fhe level “ot ‘the eross nationaleproduct. 

thes oppositeyseems, true vtorecroup, threes, For group three 
there as eaneunmistakably -positivesrelatronship, one of fairly 
COuUStderay le Siren een 

Mile hy SSOP Lilcse parti tTons Caneme Carried One) step 
LUGChOGeW rl Cull Vineet eC um nat istepe silo. ass 0GVa le soross 
expenditure on research and development and gross national 
product with expenditures for military research, within each 
group. 699) 

in lable 428 1trcan be seen thaeeoross expenditure 1045 
research and development, ang military research are closely 


related: in both parieene 


PGtebeeausSe Cross expenditure on 
rescarcisana CeveLopment and Per capita cross mavcional product 
aVrGminverscly areLetedr in Croum (WO, as Shown ano table w4 7; 
Military research and per Capita sross national product are 
DOsboLvely TeLatece ine cLOuprtiteo and Nevativeiy in -o1Oup wo. 
Where research and development is positively related to the 
Lovo merlCmerocseiataona Waproductminere Military trescarch 
ToevOsStudvelyeretacedeto themlevelmeom theseross pational 
product too. Where research and development are negatively 
related Lo) the eross national producteso 1s malitary research. 


This ’findine is consistent with the vaew that the level of 


the Gross National Product causes the level of research and 
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TABLE 4.6 
STATISTICAL RELATIONSHIP BETWEEN GROSS EXPENDITURE 
ON RESEARCH AND DEVELOPMENT AND GROSS NATIONAL PRODUCT 
WITHIN GROUPS II AND III 


Correlation CoétticLients 


Spearman | Pearson 


=O 50.0 0 =) 2240 


+0.6000 0.6469 


Notes = Norstatrstical Sionificant. 
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TABLE 4.7 
STATISTICAL RELATIONSHIPS BETWEEN GROSS EXPENDITURE 
ON RESEARCH AND DEVELOPMENT AND EXPENDITURE ON 
MILITARY RESEARCH AND PER CAPITA INCOME 


Group Gross EXpelna ture Pex Capit a Expenditure 
Expenditure on wie Cany Income on Military 
on Research Research Research 


and 
Development 


Corre tat son sCoetticienrs Correlacion Goelrieients 


Spearman Pearson Spearman Pearson 
If 0.6000 Or o0 a5 -0.6000 SU soe s 
Aid gl 1.000 Mince eyo 8010 0.4027 


NOC rece svi i sestatisticallvesionvitcant, providing some 
credence fio, theeusc -ot ythe ~Spearnampassumptions forwit 
attains Wnity wiere Pearson docs 107f. 


SOURCE CS tuable —405 anasO. bv UD week rernaupTOndl Stare ery car 
Year for Research and Development, Vol.1, The 
Overall Level and jStructure john & D Ef farts 101 
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development rather than vice versa. 

On thes basis, offthesendatamandgtneir analysis, it would 
be difficult to conclude that research and development is 
positively related to wealth tnayersally. At best one could 
Sayethis 1S SO) oL he smaller ¥naations tor*group three (Cand 
perhaps,of the nation of group one)).9 «For the middle powers 
of group two, which includes Canada, research and development 
appears to be as much an economic luxury devoted to the 
Dolitweal purpose o1 defence, througnemiilatary research, gand 
TOL ameecColuOmi Cc Necessity.) his 1s) an especrally appealimme 
View Wheneit as recalled that the correlations with the growth 
méasures of Lithwick were uniformly negative. Only some 
correlation “sivces with gross national product were positive, 
raising the possibility that research and development intensity 
Eola SUxUrye Ot ine more: nighly placed teconomies.) Once srowth 
has attained a high level of income then research and 
deVeCOpiENtaiitensity Winerease: at aollows . ptudoes not 
precedeceeconomic advances.) On such afview all the correlational 
associatrons*established of assumed=in the consideration of 
Dood besclence polacy Could sbe retained, but with sthe 
Implieitecausal arrows reversed. 

Conreltatiron alone never proves *cause and effect. “This old 
Poco ISMeSDeGl aly whol vBiivetneucasosot Natlona les tence 
policy. ) The strongest correlationsbetween knowledge and 
wealth we have seen is .7662 rho. But besides dollar 
investments there are other indicators of research and 


development efforts. One possibility would be to use an 
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TABLE 4.8 


INVENTION AND GROWTH 


Nitta ee 


Patent Applucations nnual Growth 


Country bye Resadents: per Rate in GNP 
Gap par (1040004 
een an ail EO cay 
Peace ADCS edt eG 
oem oeGermany, aa 
Ae i Kee 0.9 
Doe ran ce Sires 
One lc auly, A.9 
fa eatlaca <tet AS 
Switzerland 64 as 
9. Netherlands 94 AS 
10. Sweden 93 Sv 
Seb eheiaim BZ oh 
iZe oe eAUSt Lal 4.4 49 ae 
is Mexico RNS) aye 
A pa LI eel -0. 
Sells rt 38 Be 


LOweoZechoslavakis 
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ie ee OOULT SATE CA 25 
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Zeer AT CeilGiita 05 
2 bee Oban 42 
22.  UVenmark aries 
OR. Aaa 502 
24. Norway 58 
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New Zealand 


SOURCES skobert. Koruna, “ThesOutput and) Sources of Invention 
in Canada as Measured by Patents"', (Edmonton: Départment 
of Economics, University of Alberta, unpublished Master's 
TNVGSi Sa e071.) 5 Pps s0oy OR Our 
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STATISTICAL RELATIONSHIPS BETWEEN INDICATORS OF INVENTION, 


POPULATION AND MEAN GNP GROWTH, 1965-8 


Corre latvon COertLnciLentcs 


Spearman 


Pearson 
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Note sNOUStatistical Signicicance ; 
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indicator quite apart from research and development 
expenditures. 

Alternatives to knowledge indicators are not far to seek. 
twommay be brieGiy considered ) they are inventiveness and 
SCilentriicrourput, ) Thesettwo branch =tromeresearch and 
developmentrexpenditures in voppoesitives directions.) One; 
patented inventions, succeeds from the research and 
developmentrstage togthe applications ‘stage. The other, 
SCientrircepapers iprecedes@researchvand development 
expendi ures ,ainia sense, \>/3 

deb sealsumploymatteritogemve ia cursony check#tc “the 
GiESeeioss bali tyes Onticheseidce tortie itinis Urs wiet aepromising 
AVeUG weaeOheds is hut ise nohipromisims enoughhto warrant 
2ECent Tomer opliiste xp lOvatIOna mene LWeCch oper capitan parent 
app RECA LECnSswOyVeLest dents voOueevery tCemrtivousand %cueizens vand 
thetaveragenaninvalscorowth amereal’srossenationalsproduct from 
1965 to 1968 there exists only a marginal Spearman rho of 
PZ0GCS eeliismre labronshipeis Nounas estroge asethatvior we7 602 
between gross expenditure on research and development and per 
Eapivelmeresounablomal Vproductwain thesOngedatassers though 


S0UGSeIGCe I aGebaaTOnSiipeeLeegi Ves TlLittlethcartmtomvastapolucy 


changes. 


5. CONCLUSION 
(38) 


Lisatruth barren? ®askedshrancis Bacon. His answer 
was no, but perhaps since then things have changed so that the 


answereis yes; (At the very*least#the answer 2s unclear. 
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It may be that nowadays technology builds, not on 
Science, as it may have done in thespast, but on itself, for 
Pies avsOrbedrall (herve Sanwa ee iE cam absiorly from S@vence. 
Meanwhile, science builds on eickicsinehe Aas 

in the precedine pases ogi this Chapter attention has been 
focused upon the external justitication of Alexandrian science, 
Teohas, Deen aroued that, thiss iustii ication 15 that wealth 
results from knowledge. This claim, it was maintained, serves 
Cordirect extemal resources to science with the double 
effect of enlarging and vitalizing science while heightening 
externalfeontrol, and samultencously perhaps imtermal 
discipline as to be considered in light of Chapter Seven. 

Thusw the =scientitic community becomes @. dominant, institution 
TIS OULESOCLe LY,  DartlLy py antluemeinc isociety ‘and pantly by 
Derm Cline Society to intiluence, mt. «Moreover, 1t was argued 
thet itt ss Not elear that wealth does unquestionably Fesult 
from knowledge. Scientific investments are neither 

EViprri Cally Mow treometlcally CoOnnectedsto tie andicators of 
Weal climiiwean @OD VOUS @WwaVelue Gels UOsDe CONG luded: from tie 
fore cont tit beatetien Very sleds G,simacequguesDas Seon DOLiCy 
decislonssdcessnot yet exist,  —NOr 1S more On newer e€vidence 
Tike l ye cCOmD COCUCem 1 tod MakvewtUse: O1get this eVvV1dence ws me 
two are not unconnected, it is true, but in what way they are 
GONNeGGCtcdein the Galadian contexte1s not clear, “Wowidiwealth 
to Canadas come from more knowledce im Canada, that 1s) the 
Guest LOM maUiit ie tidieds UldersLOoOU wetne SOCLal” tipaGianon 


Science policy in Canada cannot bey tully appreciated, | Ihe 
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following three chapters which comprase Unit II turn awa 
from the social aspects of science polrcy “to the aspects 
Tre latedmtovwtheisevents fic community, shifting focus from the 
products to the activity of science, from the effects of 


knowing on doing to the effects of doing on knowing. 
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inconsistent with the view that technological results can 
be produced to order. That technological advancement 
followed was a result of a demand for solutions to 
problems"created, by prowth; «It does indicate however that 
theplorderings™iprocess may bevalcomplicated market 
mechanism and not simply a matter of issuing policy 
directives. 


Stephens voulmin sPyScheneemanc, Ouralntellectual Tradition, 
AdvaneementroyoGetencea ad Maye 1963) -83; pp. 29-30 


“Ontariege leportacr the Roval Commesston) on: Books Bub lishing 
Gioronto-* LOucen suPrinter, 91975) . 


VincenteMassey, charrman, whepertaop tke Royal Commission .on 
Nattonal Development in the Arts and Letters and Sctences 
POGtAW as Seles Prin teaver ho >in wp. 66. 


“lbtdis ptmislypandeséee” a1s08e665: 


Lamontagne , \Address, Proceedings: of SCITEC IV (Ottawa: 
SGETECe IIe c2) sFose 85: 


Poh eMclaccart<CowantandiBriaqittegochroeden.. VProgressein 
Ciehoc cial soelenges: | Whatkhrospects tor Investment’, 
Bevencomorumia7; Vi Cli97Z)vS, inside cover and ps 32° 
with subSequent comments, M: W. Jackson, “Let's not 
comparé (the) social and physical sciences," Seitence Forum 
22a Veto oem ppe 50S leandg! seRankss = lihey Social 
SCipnecse. @Ay Lanes cemorrdiscounseieecb¢dt. ippeisl-2: 


“Rottatdecse shiv tchicy Avainstituteaion Research) onwPub lic 
Foteecyn (Ottawaat IntormationgCanada, 1971). 


ADEe Lal Ota cvOlbmOte LIeCenOULOle Ota sleading 1NStLtution., asec 
Janesvreubplemanielresinserivruttons ojaccetery (London, 
Ceoreceicnpandsunwiny 1956), pptpecc-4i> andeyamplicitly., 
AMISEOELC, AroOlTttecs, edswwith trans) by Eb. Barkex (New 
Vor OM Grd IUMI VETS bya ress. 919 46)') app. oh- 56% 


Fritz Machlup, The Productton and Dtstrtbuttion of Knowledge 
timereUMitea stares (PTinceton. | Princeton. Universi ty 
Precis ee lLoG.).. 


Vito secesoollasrrace., “PolieVesm@ror Science t" Me toourne 
JCurnalear Ronenress dhe (L900 )h pp. Sole8:. 


Nee uithiwickh sCancdas setence Polrey.ond the teonomy 
(Toronto: Methuen, 1969). 


“ 
- — dan ae AERA! apt a 
- _ 7 iP. « = | J 7 
‘tk, O28 | ; ee a * " 


i i 
vai. bAwaad 6, oe 
‘pati a1. of? 7) .Y] 


gas) > ol) “eae va 
: 
he tar yas »'a en ito j 
ght Tet be teeta st tel ane i y “onsets 
ae: bah le Latte a i; ain 
: A Died : 4 a? ime boone ‘ 
rev 63 ass sop foa7neta 
t ; te a 
" se hue ] Oe rae sashal myprie beds 3" (onaield tasot : 
WJ * a pede! fed meri 7 
.-‘s ' me. # eet * swat to} | 
. dd nrie awh: bs ihe: hw cise 
a wes 
ee ie ingen «vege ae aniA all Ota 
of & et si4 ay wy 
: it ee es tva@ ring ye, i rragy atm, 2. 
yaad) @ if i ,agaaniz? deitso®. amy ; 
By a; ees . © ¥ ’ -18) ¥ Ph Ps eel save at 
i 7» asuet Mw ; el qihen y itwwosedie pa be 
To es paSuls-2 44 iF Se a lairce ads ot aon 
iecree? ere eee ee eee Y ae 
Lod Te eetogms) A i 892Rn0 
wage, BY FHRERS 7. avai an’ wh _obdys ta -: ‘bina 
[2h aoe) mn bgyars 2.03 snwat he) sitet @ 
: ¢. 
- 6 ne te oo a >* 39 Las ¢ a | Soci a Aa 7 & ee bigxoda loci “an 
Ho a * j a - oa * Vi we oe; Bi. Ses _— tarct, © Oy a 
“4iziot bap . 29® Ff re, ei pubett .ohend hn salts og ione 


mi +g Os sa ‘ doart: s pie: . i ~we hibit ,2ito3e 
et | wel seer qr Zar iov beqiad ie 


ances Yu Sew A630 Rae 0699 cubed oA gutted a i au 
= 


“5% mm tesieoy aie eteat Syebem eiiigt 
let anges oetsateth mene vet: a 


© uo? ae a ; rie 
7 : woe > oF | i z ' | 


> 
7 
= 


- 

_ im § 
wed 
i ° 5 


a 


ao 


Ze. 


Dene 


_ a 


Pi lustregivehrindines jane .diseussedeing). ‘Hamburg i, s"Size 
onpPiryms (Oligarchy land yReseamen*)) “ihe yEvidence", Canadian 
Hhounnab io heonomitestandirolutred@Lescetence } XXX (1964) 41; 
Doe ocze ase [rathonowil tve seirmiotze Sands Research 
Activity Stsoutchern Peconomuestiounnal) (January< 2962). 5 sand 
A Gustafson, "Research and Development, New Products and 
Productivity Change", American EFeonomte Review (May, 1962), 
especial what yp .. 74. 


On research at the industrial level especially worthwhile 
aregnenry Grabowski, "The Determinants and Effects of 
Industrial Research and Development" (Princeton, N.J.: 
Eeonome tric ~ReseanchePrognam,) ehéesearch (Memorandum Nol 8A, 
september rigoe; Woublashed) in the Journal of Political 
Beonomy, LXXVI (i962) 23 pp. 292-306, and W. N. Leonard, 
wResearch stand Uéevelopment fin sindus trial Growth, Journal 
CF TRAOLMrical Meonomy SREXXINO(TO7 22, Bp) 232 386". 


Recomputations tom these datascwere undertaken’ as a part of 
this study with results departing slightly from those 
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Mincermetmongiiive there miswnousien jot fachich wGorre lata on 
between rates of growth in output per head and the 
Pe rcetitavewor GN) acvoOteduco wescarch sand development. 


20 ot efan Valavnis, Eeonometries: an introduction to maxtmum 
tiketrhocd methods a(New York: McGraw-Hill, 11959); 
Pe aelLossr 

Ved io 


Zor 


ie 


Oskar Morgenstern, On the Accuracy of Economie Observattons 
Graeme peCET Ince CO Nee, Princeton University Piess, 
190 Se. 
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"S. Wedijen, s/Measuringwthe Growth ‘of Science", Servence 
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"Wi ltpsjponapley, . Problems por setima tion, Concept.and 


hyterpretatiuon of Researchmamesieve Lopment Statistics’, 
Methodologteal Aspects of Statistics tn Research and 
Development Costs and Manpower (Washington, D.C.: The 
National Science Foundation and the American Statistical 
ASoeciatnoms 1959) 9 p.07 0) Gre C. Kidd, Basic, Research-- 
Decor enon Versus Vetintiionm “moe tence, CXXIX) (1959) 
Stereo oie? A. 


Morgenstern, On the Accuracy of Economte Observattons, 
Dee, 


Sidney Siegel, Nonparametric Statistics (New York: McGraw- 
Dele lee Po SIG eae De eV lo 


CEs wip wecoowel Gt. I ETCOLDeorlIingeyearoundations OF 
Behavioral Research (New York; Holt, 1964), p. Z56é. 


ppecitiucaliv, the use of Spearman Correlation Coeriicients 
does not foreshorten the prospect of regression analysis. 
The data assumptions upon which the Spearman correlation 
COStricient Sy DasSeCsdOunOb.Contlice) wits those jot 
regression analysis. Spearman assumes that the 
distribution is not necessarily normal. The regression 
equatfon Makes NO Vassumpiiom regarding the form om the 
distribution or the true level of measurement. See W. 
HAVGS, (oLadrTeriase jor Peyonologrets, (New York:, (Holt, 
S905 )5e tb. e520 sett: Norman Nie. Dales Bent and Cs Hadlao 
Hull, Stagistical Package for the Social Serences (New 
Ot ie eee Ora wD) Oe she Ae 


ANOmoOLCeMD anas Doc Madea to. consaderslacetime.. Floudo, so 


would be an exercise in econometric modelling beyond 
presen tepurposes. 


VAIL Spearman coefficients reported were produced via the 


Status tieal Packace for the Social Sciences Subroutine 
LOreNoOnpaLaliel ri castatistics. willie Pearson secoer ti cients 
were produced by a stand-alone Fortran programme, using 
dGubLerpLeclsdon sto,ensune sthe retention of ali) the 
Information sin such bulky “ageresates as eross mational 
PIGOCUuG CS « 


SlheeassunpuLon herer is. that smosGesGLence papers yarne inthe 


realm of basic research and that most research and 

deve lopient isnot, or more;spéecifically, that few 
research and development dollars are involved in the work 
Wihhehmeactual ly e1osters soup lishea=spapersi. 
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ip Languish et al., Wealth from Knowledge (London: Macmillan, 
IOP2 ipa cones CHORDS URTa” ae, sernmaten Price, “The Structure ef 
Publication in Science and Technology", Factors in the 
Transfer of Technology, W. H. Gruber and D. G. Marquis, 
eds. (Cambridge: Massachusetts Institute of Technology 
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CHAPTER FIVE 


POLITICS IN SCIENCE 


INTRODUCTION 

Withethi seechapter’besinsathessecond) main uniteof this 
study: Here we begin to examine more specifically some of 
the 1mpacitsy of soerctyi ands polatys Onesciencesy just<as) in Unit 
iesonesorether impacts scot yscremceson society: and, polity swere 
analyzedwandycritiqizeds)»loypcomentonthel matter of (the 
political impact on science is to come exactly to the question 
Ob scCiencespelicyeiey Perhaps theymost important question about 
perenceyPolacy asewhetheryit exists." 61) 

Dteismtruc thetethemesextsts a wadespread belacf that 
thesp Cductsi od Marenceearesdesireabtensslheconly existing 
Cheueger to thastethos isfithe’ recentsconcern with ecology, 
environment and energy..»These concerns have been more or 
Lessmebiluntedebyethe fechnocratic Structure, Whiadesadmitting 
Lhegdéestructive aspects oiamuchyor our science-related 
fcechnolovyemthestechnoGratic es gructurevhassdetilectéedscriticism 
Dy Loli net hetie Thies OMmlLyeascolution eto uthe: prop lems asemore 
LechnolocvempetlapspoL agdidtercntekind, but. technologyeall 
the same, (7) theses concernseahdverbeen further ditiuseda by 
Whatecangonlyebe .cadedatopPlevelmintiitration) by) technocratic 
iiitercetsucmeh@asmuher Clubs og Rome. $9) 

ifetihcapmoduats. omitheeac tive tyeofe sci encegarecepemceived 


espdceivablch esntheyeare, athenmiterollows,quite’ clearly that 
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Stepsewl lL eberitakeneto ténhancemthe squality-of these “products: 
EEtwegrike amy tprodvets iteis foniyenatural that Pwe “should 
WiShEtotinprave the tactivity cheres production?” When “this 
happens for science, then the external justification of 
SCrence ston Mmateriauebecretrtusmnias! hed tLo Uthetdesire “for Van 
external tecont tol hofiscience Pea econtcolsthat Like its 

jus trireation twill tbe materrtal in“emphasis. 

Vatcour ser ttihetexterma ly imaterial justification of 
Sevence (ishiekrthetonly Fustiivcation vor "science . "There are 
others, which focus on the cultural and intellectual values 
Gimscienee.. & Loarstal Peroovelear that tiaterialisieareuments., 
fivebhis! usitiereation for fan vaetivity, “are more) widely land 
Meressicen1 ously NreCcenved= than Non-mate mal vst eappeal Ss” 
Needless ttotsay, No argument over a’redsonably significant 
socialdecwsi om ican’ béewclassed as "ether wholly materialistic 
Omenivolly idealistic. This as because no decision has only 
Materialrs tic ion adealiustie consequences .~ Nonetheless’, 
Hiteres t MMPS ClLelGe lsemotivated by material “considerations, 
Goeciscussed sy Chapter Kourjeminen stem from the Warper 
Socicmiatorien tations toward ta technocratic Ssuctety; vas—=diScussed 
PuiGiapier sbnuee. haw materia bystie justi ticatnon Suould, 
like bad money driving out the good, sweep away from the 
public consciousness competing modes of justification should 
notesuspuise Pus eibecause Onitheirematertalistic trappings 
these arguments seem to be--and on occasion are--very 
immediate, concrete, practical and aggregative across people. 


They are much more immediate, concrete, practical and 
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“ageregative than idealist arguments, and more people are more 
interested in the immediate, the concrete, the practical and 
thes aggregative,” than in®the values which® can’ be’ containéd” in 
ideas. More people are interested in the material, than in 
thes cultural®* *So-much?as* thts sor that tour *culture has been 
said by ™some to!be nothing” more’ than’ materialism. “In casevit 
ts necessary to establish that non-materia@lisitic , non= 
utilitarian justifications for science have been driven from 
publics Consideration ‘or science! policy ,~despite’ the. efforts 
Ore aereweechentis tem ithemreader is asked first to try to 

Con) Ure™op a's cience-for- the -Sake-o1f -science™arcument and 
tne —to- evaluate Suchs an arpument. YHere two things’ may be 
NOtLeCCNe h(a) howe citiveul emit as? to put tforwardsascience= 
fOr The=SakeroOL-scaence argument. = weshardly. know how; and 
(11) tthat®we reject’ such arpuments sas soon? as’ we® recto oni ze 
them. 

Materialist “utili tarvanvarcuments- and anterpretations 
Teceives sympacheuicehearines. se hiseis SO NOt because: people 
eVeenecessanriny (bor tO DeaMarcrieiis tic Util lt banians om even 
because theyenave chosen ioe ber that, “but rather because they 
Waves Dect Caugite tO Dey I Kepiiatae NOw One wioPexpenvenced 
Career counseiine ineschoolMean dispute this “Claimc oe int what 
terms other thant lifetime’ earnings are’ various occupational 
alrerna tivespresented bo ninpress tonab lemminds? 

From this results what can only be called a double 
Standardves When wee look’ back anto history ~indawiduallyeor in 
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tuanedyto fandrsop,often captivated bys met the, materialistic, 
but rather the cultural accomplishments of others. Others we 
judge, admire, remember are not the builders of ever larger 
gross national products. They are rather achievers of 

Guilieutadl sexGedlenee, sfom .exampliengthe.Grecks for«theixr dramas -- 
feweOtswitichiy concermed jbread *iethe~Prench: for wtheir philosophy; 
thes Gecnans sf Onethes wm musi G andethe Russians, cor the im 
physiology. Yet when we judge ourselves, which is what part 
Oe POd hues is4) theneat tention -soes to ythe material, to 
production and consumption. 

DENenG pls tiv eiGat bOms «Ou ss C1encelm chtunot imply, and oma ght 
evenppreclude cxternal. control 7) .kowevem,4such other 
justification take ,on an immediately terminal prognosis when 
materialist justification comes on the scene. 

Hence, othe external sjusita fication of iscience emphasizes 
Noon by the elestrvabaleiypcoathempnoducts yok esciiences but also 
Dieses bility (OL ihe, externad Control yor science (so as to 
bes @ wleld thosesproducts ws aAtPtereal is, sitheis mot oddito 
SUPPOASemtitat Inautlhieescven tis Gecoose abhat iis thought to day 
the golden egg were more properly directed and encouraged, 
Ghen ebiggerdand jen better ,eges might be assued+) Connecting 
input with outputs in this way is not always an unwarranted 
2SSUMP ELON hal SLOULDULS, are ¢ingsomemsense produced fromthe 
Ep Ut Sie Dihis eel a ton Shep wismusua live presumed «tobe slanear. 
Lineam ontotherwise, the relationship between inputs? and 
GUtpUGsaWwill sbessthe focus <c0fuattentionsan the subsequent 
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Say LOG keiemoment that extemalayustitication brings forth 
exteriraleconrtrols 

tiewrorm in jwhich sucheconteolmusecontemphated may wary. 
AS Gaiue eeereyashtvesformmsecat Conte! imayabe j+it.1s perhaps 
Sore MUORVentunettiie jassertvemetiratretiercearé threesprinci pal 
alteprativese® Diishould@betcleanlyeanioted (thaththe 
aktemnative sia ne by uno means mitualiy vexclusive mor jointly 
exubaustivemvrihey gare not jointinwexhaustive tor there are 
other alternatives not here treated. These missing 
thtettatrivesiave Mines lanes, imithelsensesof Having gattained 
fewsadyocates sand \inythe tsensesof addressing!) a limited part 
obptheescience policprareiatwihevearcmnot mutually exclusive. 
Iniotead lehey icombimetinevarioustways #4 Thus the alternatives 
@regnat ters For gerphaars ;imor use eet ontecAny scence polacy 
Wel teineglucdce jaspecesurekatinusakl thesegabternatives se Ihe 
a Suemrom will Ch sal tera tivert oO emphasd ze 8 which: to Jere to 
extends 

Afteresoml Omolanaintrodiuction as this, the three 
alteriatives: maytiscemitoa begdisappointimely simplesreletaus 
hopeathatithem generality Imakesiup toretherrtsimplacitys. eYet 
the ssimplicity itsel£-is notisomething for which to apologize. 
Mostvotmthe maptersmottsciencespolsc, are; samplerethanws 
suggested by the guise of technological complexity in which 
they are eloaked grortianytparesopethe jurisdiction eobesctence 
DoOllcyeithevesuseanlarcéeharea wwhieree theres nognesd#ror any 
NewebodyvaoLetheonry: Ww elhiemssesogbecauses theres: Senosnew 
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SOrvineeas tit does <tolinitiatera New unit. of, thers tudy, 
this chapter touches on a wide variety of issues, a few 
amongst which will be further developed in Chapter Six and 
Critierzed wmeChapter Sevensii these issues tare edealt with in 
six parts. Part (1) di: cusses three general interpretations 
of assessments which find science policy feasible. These are 
Git) epassi ve wt limatnon (a ie2) toemius-tosondern ands Gis) 
dinecttinterventiounm.  Thetnext pant, 1(2)5 concentrates gon 
tape wom Cea wand (i Dieearci(s studiesithelassocivati on 
between =the fideasortexternal control through funding and the 
PLESUMPEUOnS NOfBalmiNductri Vo rconceptiom ofr thesactivitty ot 
SCmence, Mel arta (4 i crsurveys tthevextentsand toricin “or ta 
popularly Weld ginductive conceptriom of }science sa) |Theslast 
Pant ai a erelates vehemianstrumentabyconceptionvort science 


examined in Unit II with the idea of inductive science. 


1.) THREE INTERPRETATIONS OF ARGUMENTS FOR SCIENCE POLICY 
Guy tekascive Util genom 

Passa Ver UP ricnecoesanOc Esubscribe tOminteriernenee. in 
The SIGGlyEtyuoe science: (Sle rather tenly momutors the tacti vity. 
Oftscrence kl cokmicstonguseruleproducts 29) Ltiscans the 
Diteratuce ssfunds sundirected@iresearch vand Seeks to generally 
advance post-secondary education. 

The ‘passive utilization approach to science policy may be 
the most wi despreadsof othe ethrec «vel temay be the most 
widespread of the three because it is the one emphasis most 
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scientists because it is the emphasis which would seem to 
show cause for continued or increased levels of science, while 
not calling for and perhaps even warning against external 
COULTON OT Lies ae Min by Ole Scr ence cue TO. Tts exciusi ver tocus 
on Ciie= products of SCTEence. = his views) an exclusive attention 
to the products’ and not the activity of science, may be 
predicated on any one of at least three different theoretical 
accounts of Science. Each of these three theoretical accounts 
has been championed by authoritative spokespersons within the 
communa ty ‘of Science. 

theses Ui recs ineotres Pentaining to thes Control of science 
view it as: -(i1) a delicate autonomous enterprise, like a 
Slower." * (11) - cbvveorous enterprese like-a weeds*" or (ai)me 
social overhead investment. Each of these three theories can 
be sketuched= Dricmyew to ood” anven tage’, 

Theory iMuCerstands= tice aCriva ty OL ScCLence as 
Meir ely sel cCOMmLained and=scla-resgulating, At views any 
departure trom this) autonomy withwalarm’ “Departures can» do 
OMLee at ite COM NCw Lap race Dy eWwhlcl std Cnee. 1s Stuek= together. 
thoes because: science 1s¥a delicate jnterprase= in which the 
actimity Of Science and the Community of science from which 
Dsus tained is) ae best. Ondy piney.) balanced. ©  Weeordingly, 
One ti seinderstanding Wait as thoughts that they best* means to 
enhance’ the social value’ of science is. to insure that science 
isecarrieds Olneineits nost exmecti veranda Garicientrwaysn= And 
thes most efficient and effective ways of science ere those 


determined, conscious ly“or unconsciously, by SClentists 
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themselves. Who can know ‘and understand the details of any 
2CtlViey Dele Mathai a Praeta (roneieo, that activity, one 

might ask. Do not we recognize this axiom for many other 
professions which are legally “self-regulating in their 
professional conduct and often practically self-regulating in 
their teaching and research activities, such as lawyers, 
doctors and eietiecrs o> This professional sovereignty 

surely must be permitted to science too. When science is free 
ROOiMOMEs tem LerveitaoOnadteavernus: Mtiselt an a highly 
disciplined fashion. Michael Polanyi, chemist cum philosopher, 
us one of the outstandine proponents of this view. 69) 

Deby “thecry. (1 js sctrence as a delicate plant which would 
surely wilt if troubled by the heat of social attention, under 
theory (11) 0 ws a vigorous weed, avbeneficial volunteer. It 
Pee Delet i clalsVOlUntecey, Navin So; Stronged willfot ts ,own 
tiatert caunot oe controlled (Or interrerea with from. the 
CUesic tale DymLUeOny iM WesOCloO pe sShoml anol, iiterrer wi to 
Science, Dy cneory (11) SOCTe; 7 CannOd puter. e Feaawi tho at. 
Impressive Arouments 101) tiis sconception, Of Science are 
presented by Derek J. de Solla Price, physicist turned 
historian. 7) 

Binal yee Under LUNeoTy alii) science 1s) CONCeL Ved sas a 
SUCiau Gvetiead. Un this View ,espectiac aspects or the 
ACtIVItY Of Science Gannot De tUniguely, causally, assoczated 
Wot net Gui eesGH a le OLD Ose mee hs GC Lon@cl lS. Nec GseGge Da maa 


investment which makes possible many particular social goals. 


In this way science is understood to be general landscape or 
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background investment in the way education is. Clearly this 
theoryedoeamot specifically veject the social control of the 
activity Of science. Equally “clearly, it does not necessarily 
imply social jcomtrol, though it would seem to sugsest that 
SoGia Ewcontrolawould be "diftveult sbut not impossiblie. in 
Cliiswi eon c Osc LOs (hoor) tear eCeeand Unlike. theory, (i). 
A most distinguished advocate of this view is sociologist 

: 8 
Daniel Reite. ) 

As now can be seen, a programme of the passive utilization 
of science is a programme which eschews the activity of 
Sereice, Choosing toe CONGenirate ims teade on the products ot 
SCience, » lence, passive utilization 16 not concerned with 
Ene.Socialeecontrol of rscCience,, fOrethe social control of 
science as the social control of the activity ot science. fhe 
society's right-to-make whatever use it chooses of the 
products of scrvence has never been questioned within the 
UOngiusO les cleice sO huey. 

"From the time of the atomic bomb onward, 
and®even more*so atter Sputnik I in 1957, 
We taxpayers bave supported scientitic 
research and development on the apparent 
basis that science creates wonders and if 
we want wonders, all we have to do is 
SUpnomces elences C2 
And i tha s#wonders@we want. @ As’ Chairman of the’ Senate Special 
Committee on Science Policy, Maurice Lamontagne has said, 
J oG%. Sathesnayoreinteresteuhat Society 
has, and therefore what the government 
shouldshavesinpsciencesands technology. 
Centers . 6... around punee anova (Lon 
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atiencaen ene. 


and apparently Motto Denelit is to suffer, 
aACCOrdime. CO tie oenator. 

ApScrenee poOricy Of passtVcultinazationm Nds proven 
Huse tf tO be more Vigble im larger states wicre the size of 


é ee : a hal 
Che sScremti fic Community 19 greater. | ) 


Wey oreate padie 
ao-OlUte S126 Ol the SCICntItiG@ esearch community, the more 
civerserand Intense Lt is, sie more Likely Tt 1s to burn wit 
ep Lr oLeet lO tlen wlaMercas tile OLt more and. stronger ssperko. 
which are to be quickly collected and their heat used by the 
applications programmes generated by the policy. 

this sort of policy eé€mphasis may well have been 
CiaracvewmselCaOe clceanpmoacn, COMmSeTeNee DOllECy In tive ,Unaced 
wretes CUliio ane decaues Of tte 1treres and the Sixties. 
There existed then such well known monitoring and applications 
organization as the Rand Corporation and the National 
Perovautles 2enG space Maminiserativon and@the Oftice or Naval 


Research, plus any number of smaller and less visible 


POveriment departments. 


Gives Gen usc. Os Oude I: 

[reese cold magi alypesotesGlence policy fas, been. labelled 
for convenience, genius-to-order. For fairly obvious reasons 
tv SeeChOOlmOtetHOUugit. Ol SC TenCempolicy ls MOTe thane late ie 
atheoretica lowe Ur this appr Oa ChmCOmoud en GompUdcicy tne 
SUpposiul Olelaucthiat sClenCe sis stiles re sd) LeOdsnuULpOSen (1 
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destredistaidard*of external justification what ‘is needed; ‘on 
Griseaccoure, 1S tan external vconerol whieh mdirects the .cenius 
foechistoroblem tor thar: 

ThisMapproach Vat tempts ete meeusthe researchers half-way , 
Uihikemthespassive utr: zakroneappnoach twhich “does notrtry ‘to 
MIVvOlVeEttie inves tt ca tor ha veal eandmunlake the direct 
Miternvertvonm method which’ tries sto Mimnvo lve’ .the scientist 
aGCiyely as aamonve thertecliniiques used inthis way are hiring 
people: 

\. Se elromecutside who Yare Vimtenested tan 
the “area we “have; chosem and hope that’ they 
will come up with new ideas."(12 


Aeoord) roby pea irecrutins advertisement torsan electronics. firm 


elormedW youll think yout%re*doime research in a university."(13) 
Coupled Wativethevbore soingeassump fon Sabout how the 

aGtivity of "Science proceéds"is| an assumption about human 

NMOCIVawEOn, #5 lt SUS athayspeoplewim cenetal ,wandewo mess peniuses, 


are motivated@to tindertake this task "or that pby “the thought yor 


(14) Hence rit van 


teality ‘of (material reward -by “money. 
tidus t yi Webabotatory so bie rsieanreatmospiere cappropriuate Stora 
minve ns buy tandiapaysmbe treme Ieatirack Stat i wand 
discrepancies in the atmosphere may be compensated for by 
sdd1 tuomalesalarye PSCilent iti eorattenervonecan ibe Mledeand 
directa, Wiuthethte@carndt for mone yeand@the sstick Wor ethe 
withdrawal of the money. 

MhiSsecasroe sndestick approdcheto tse1 ence policy aus 


probably the léast emphasized "of the three approaches here 


examined) Yet it is far from unimportant, for the conception 
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of seience from which itusprings spermeates other approaches 
as well. Some of these will be described here and now, others 
Wilh beseconsideréed Slater: 

Atheoretical or not, lessiemphasized or not, it certainly 
bespeaks an approach to science policy that has been employed. 
MotOreSClen tric preyects undemtaken aurine the Second World 
War were operated successiully in this way. However, 
| DaGoletlaulyerorethose provects (“orvexanple, the Chalk@Rkiver 
Ontariasinstablation or the American Manhattan Project). we 
may Confuse technological wizardry with Scientific creativity. 
If the emphasis is technology then the matter is different. 
People Can peypaid and directed to apply what is known! in an 
Even tuVvGumay. lt SeLesS Se ceTtainetiat peoplercan be paaid 
and directed to discover what is unknown, for consider: How 
would we even know that we have or have not got what we want? 

iWereware OCCasil ons whienpihesmapterm 1s) Clearly one. oO. 
EnNOW1ie,. Ot Makame., Where that asethe case, though, progress 
Ses Omiun oolar aia abnormal etihatatbeandly sends atseit sto 
PicmELoorTOuUs cos toDenei lieaanalysis sreqma rede public simanGe:, 
enough so to give any accountant headaches and any political 
opponent ammunition. 

The whole the genius-to-order approach is so hit-and-miss 
the tertedlonescoes Notyprovide sadequale perspective it roOnewhi Gh 
BULoM UL Gmrabi Gated —SICleNCG DOllGCy eur te S itt ic ito 
Secity ecicuscoOrirsot, Senlus and stomidentity 1tnatterweard ie 
normal surrogates like a proven track record may be counter- 


productive. They may be based on evaluations that emphasize 
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Enesnornal, «the comprehensiblemeancamot the extraordinary. 
Indeed, the mere fact that science policy has been brought 
into reconsideration 1S (Signeeiageneuther this approach nor 
the preceding one of passive utilization, has been. found 


adequate. 


(Cio ee noc tr mee rventron 

Tee Last Otero three perspectives Ol. SCLEence Policy on 
COMCeIN ete 15 thar OL directo intervention, Direct’ imter- 
VENtLON means just that, namely, political authorities e@cting 
EOG@LMGesOCLOtymul re ColLyveINtcrVyene Matic activity Oa =ocCHence 
SOR Opt e Huei eeu Cie PHUGUC TS OnE SGLOnCe . An sOp tMmonuistCleds 
EMtSe lS seSpeClaliys attractive to cOllarsconsc10us eCconom es, 
Parvecularivwin Smaller nations wiere aVvallable resources are 
fewer and require more careful husbandry. It is more 
SoLraGctVvowln SHCh Cir CUns tAanCes = DeGause it S1Ves, Ine! appear- 
HCO OL LeUUCIN Oo MnCeTtaInuy DyCiscinlanwing efl0Ort.. AS may 
now be seen, the focus to be derived from this approach is on 
Clheweln pies med tile eAChiVilt ya. Ot  SClelce. 

Cettain, OL cae early Skuimishes in (ies Ganadtan Ssclence 
policy t1teldabore heavy loadings of the direct incervencion 
kKindsot approach. ©or example, the Gilassco report, eo, more 
recently, the de-emphasis on certain categories of research 
by the Federal Government, by the expedient oF not 
EOMPENSaLI Mee ton miitlatiOn ine al lOcat Lous LOT Curren tscoOst.. 
This Serves to reduce research activity, yet seemingly 


Maintains the existing levels of funding. Such is also 
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implicit in the Corry-Bonneau Report on research in 
universities. (1°) 

Hvis tor tie wachivity Ofescremee May be said to be of 
three kinds: personnel, finances and equipment. There can be 
VOmUCUuG Chae tle princi pg se atiouenenoL exclusive, tocus Of 
the “Canadran debate on national science policy is the 
drsbursementror tunds. “Onlyvea lesser attention 15 eiven to 
personel anc mstruments. thus am tive first volume of the 
Report of the "Senate special” Cemmirttee on Science Policy, where 
an attempt 1s made to bring the present state of Canadian 
Scrence, 100 Comparative perspective, the focus Ws “on monetary 
Wpuce trOm tiresstart. Khéevealingly, ineChapter stkon the 
senate Report ten “of the fourteen tables presented by the 
SciacOrS exclusively CONnce Tere sinencine Ol research and 
development, only one of the remaining four tables is 
CxGMIGIVicly de VvOLCd tO Personnel. sala 1Ole, CONCETIN Instruments. 
Propo etite clevell Cialis cGddness i1nance: alone. “Ones bor 
Pelsouic! one LOLeInstiicnts = Nc eMmpiasis 1S Clearly "on 
financial investment in research and development. At least 
POCeCNeeCTeScliG tilis is, the pained losUe OL soC Lenco pollo. 
Hiewase iW saicicrpation OL this cmpiasisetiadusuiapter saree 
dealt with only Monerary “Inputs. 

Precccupation with collaiwinpuUrtse ts not InCOMprencms ube, 
especially in Canada. Thanks to immigration, the Canadian 
Natrke Gersewe Plestocked Within, qualitrred™ labour. —7and on 
GCOurse money canebuy Instruments, Or il time, Star ty an 
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aVallablegueyvcan be;used- to etraineandiencourage highly 
quaiiciedelabour.)sHeresas,ineso much of Canadian life the 
perceived stumbling block seems’ to be capital. 

A POLVEY SOE Carect Jimtenventvoneiapolicy o£ the) social 
CONETOIOL Science; Pain toWwatrestescrentificyproducts by 
VarPouslyabever Subtly.e#enceuracineosor discouraging 
difrerencraspects "Ob the activity of science. The “aspects: of 
the activityeomescrence arevdetermined iby analytic 
diStin@Lions sacceudine!to-thesintentionsot the performer of 
theyresearchaactivity.| Principallyy these distinctions ware thy 
SeGtORedudy category Obprescarch pand «development. ~ Sectors ,or 
mesearcheandedeve lopment ane industrials suniversitys 
coveriinen tal, private monsprotstywwhile categories of nesearch 
andedeve lopment “aré. basic’, applied,and developmental; In 
Spechalieases particular ysubstantiyewareas of «research are 
Sine bed gout sR like scancer resea uence 

Thatethe preciseyfunnelingioterescarcheand development 
EOeSUDS EAN EUVSeabeas els sUNnUSUdli@ioertselt revealing.) 81 teas 
unuSstialsinepresent.policiess related to research, and development 
ahdeteyis Unusual inthe frecommendations fot “theyadvocates “of 
SCHeICENPOLEGy #rOOs= (Other sthanwinethe mostegeneral pointing 
Kind "or twaye evenktheestaunches Geadvocates of isciencespolicy 
are slow to be more specific than research and development 
regarding environment, or health. Such reluctance may reveal 
the dvGsieuhtveimiextermalacontrolyor science yor sthestimpdi ty 
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following chapters, of this Unit. 
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AS Vague as Existing vorradvocated policies for science 
may be, it would be an egregious error to suppose them to be 
Ivcrreetive. = iew cmrective Such salrections can be is seen by 
Simply rocaklincese rie post -opuinik eswelling of the “ranks ‘of 
SCrenttseS inparttcula™, “andthe post-World War Tl “swelling 


Cr ther nankswot "hr aher"educat ton =n eenerg | : 


2. GENIUS-TO-ORDER AND DIRECT INTERVENTION 

The latter two main channels “in “the river of the science 
pobecy sdebate, §(2)’eenrus=to-order ‘and "(3)'direct intervemeion, 
Have=many ports “in? commons} Kkor* the purposes "at hand they 
WEP te creavedtogeticir, Olethe vyiew=tiat the latter 
represents fan elaborated” and maturery? aymore sophisticated 
version “of *the former.” This as “done “on the vrew that, while 
tie wpoliey -orrercations to bewderryved trom the two are not 
iemercal, they "are similar; though they "spring trom 
Stuer reaeryralererent CONCepUrOlns Ci tile aOrrvaity Ol  SC1ence:, 
Both the "genrus-to-order and "direct “intervention positions 
Vici me veomeOrL Villy "Orns Ciel Ce miss Woee iu lie eto re Xt iia i 
CorerOlwe hime el Set irelr ri rooepOm te OmroTML tard Ly. MOU ule iar 
VISGeeerticreitt np lres = strliwotiek Siilllanueless § Oo ssUppose 
thaeescrence can be -controlledPirom the outside, “as ‘both edo, 
HSetisers to imply a certain conception of the activity sor 
Scrence 

Ive wsupposteLom thar "SCrencemodl pe Cxterialty con tnoited 
Tetheaway syust adumbrated \einds support ine two iheonres a ) 


the first is the commonsensical view that the effort devoted 
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toyaetask stands in some’propertion to the results ‘of the 
ehuonte Sr yeihe second is) that escirence is a technical 
overhead on social goals. 

Beinpeaesluehtly nore sspecrrrc formulation ‘than (i); 
Gib )emay wbeataken up ’firs tle Under (iv) "society is understood 
as béing*primarily dedicated to allocating resources to 
technological payoffs. Some part of the investment in 
technology is then reinvested by the technological system to 
TheesSUppoLbtsoLescien cenrrliis bis ’donelin the hope that "science 
Will “contribute indirectly to the improvement of technology. 
Director fof vthe@Atomiic “Energy ‘Gommissiron's "Oak Ridge 
Eaboratories:;7Alvin Weinberg, ican be seen ‘to "take this viewcn 
This theory purports more to describe how science is conceived 
by others “than to recommendine a conception per se. This 
theory departs from that of the commonsense equation of 
INnpUCSwaIGeOuUulLpUucS, “Or 16 Makes nO linear presulpelon. BY 
SORCOMIC sep EscnOdes sthe theoretical qustification™ for extemal 
CCmecol Spyeedt Foem iter berence sand sreverts more: LoOepassive 
Uti vusaGhoOm. a thedky8oim Science police thats *oL decidedly 
SECCONdamaelibtencst wim tthe 'Canadtanedebate. “Oiethe Pereates t 
Sienueieance in the Canadvan debate ptand everywhere laypeople 
becinitotmilew sictvenice Piis thesproblen op the relationship or 
Miputs sto souvputs’. 

ite conGrok Over tinputs FCOeticmachivity or science can 
be used to govern the resulting products of science is a view 
roundly rejected by many scientists, and others, for various 


reasons. While ‘most ‘diverse, there™exist "amongst these 
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Rejections inrae principalttheoreticalspositions thatemay be 
singled out now. 

Thetevrsusot gthesentheoretucalepositions supposes that 
thewirre sulanpandwerratic social benefitsithat sciencesdoes 
throw up, and which benefits cause others to think of science 
es@amecverhead fortas ta tdirectlyecontrollable fresources;, are 
Sia Lewecupared GlLombotm themetront, neecdedmto try eto control 
sciencévand the value ofescrence as ia consumer good. Hence; 
fromithe handest of economic points of view; science ls "hest 
breatedhas atluxuuyicomsumer.coods Whike art*or music, ¥scrence 
ts vone of ‘the many ways in which society expends its excess 
pLOduUGb? weirgna luxury rcood ney 1s taccessible onisheito a 
HeWwEpeople,  §thcsicmpitiverecauito have theseducationeand 
Petsune ylofapprecuate i Gigs economist, Hairy eiohmsion 
exemplifies this position. (18) 

The “second jotythe (theoretiicaisposttrens attempting sto 
negat ete stermalecontroleof RthéeMactivityror  sicrence “through 
inputs comes from economist Richard Nelson from the Rand 


(19) 


Corporation. Nelson's view was mentioned in the 


Pamontagnesreportiwhere it iwas tutied the Republic of 
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Gfleeti ves itherparticular cases) where it counts. Generally, 
though, such an approach to science policy is so enormous and 
complicated that it might be impossible to unpack the 
assumptions upemiwhpch »it “isypredreated and to test the 
asserhuons which it makes. -¢.Censequently, it would-be 
exceedinely difinicult toemake somparticular a-series tof 
policies, let: alone to administer them once made. 

There, 1S)a third theoretical position which opposes the 
extC@kualeCONLTON OfaScucnice. milevcewsescience sas saupant,. snot 
GaSe GVdll GonOG7S OGiLe | BpuUrnose =» PAndywhi Le wthis. Views Ls more 
wedelbyeheldvtianexpli ci tiybarticulated,.in)Ganadasisjone of 
has Ose VEsOrouss exponen tS.mNObelARryzeswinner, Gerard 


Can) Thaspeneeryeholdsmihatescien ce iS one Vor ethe 


heuzber oe 
mosthadvancedaforms of high cubhtuxe.y- it. sees: the, achievements , 
Peipetval@ion aldecrsscmination. Ofehi che culture,.including 
SGUenecreaswaliautrinsa cCepurposesoLesociety.). Generally, sthis 
PIinemOtmareument moegtakeneaseSelenceatorethe-sake-o0f-sGilence,. 
Heesuch at aShinstanblytotrensaves toy layepersons.suhowever, 

PI Legearanonvyeenough, (theqreacraconmtortihe disciplanesitor-fhe- 
sake-of-itself argument varies in intensity with (1) the 
perceivedsepotential of +socaadl utilitysand. (Aajathesinvolvement 
Ompubliesmoniese i eArt tore thessake-oOl-art, Causes: muchsless 
OULGTyecien’ aoesaescience=for-thessake-of-sciences Moreover , 
SGLENtiSstsudOenot anterpretethisyarcument asi meaning science 
has norrelevance, to. the public, though it should be funded 


bye tee Reatherteto them itimeans!thaty(1) science,hass longsterm 


Unda rectédkpracticalybenefits, and: (41) dntellectual, and 
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PSycholLovical™benerits. 

As*material lacks are brought= under control in’ even the 
NOSeeaheinent On sOCTeties, peoplemmr | str il continues tor ve 
troubledwby intellectual lacks. “"Ihese intellectual” lacks” are 
neither dissolved nor g nerated by material lacks or 
fUlefa linenGs. § Nou less’ "ancient andsevonerable “are intellectual 
Tacks than material lacks. As long as people have experienced 
hunger) “they have also Sxpelvencea uNecrtamty Of ther place 
IDL iciVvOLle. Ot tie tutuire wor the Unknowns Of Other people, 
a Or these larter béemitg partiy ameliorated by intellectual 
agetivirty,, Dy! learning. “Just as *the first people’ looked to 
the Sora LOnethe ietverlal Comfort oOLutoOodss so too they looked 
COmUNCH Sky) LOM tie Lirtemlectual comport, Or some understanrding 
OLeathery Mreueeienen In view of the widespread popular 
PlCeteguemireeCOncemewrhtn {list sucnmiat terse Or the intel lect 
Suvery No wmurtiner comment 15 Necessary 101 the purpose of 
establishing the basic merits Of a case that could relate 
Serencem to cultures “=sevence would pemone of the Casks by 
which people come to learn about and feel comfortable in their 
environment. 

Witle@patrtssot “the first two theories Opposine Cxternal 
Control =areroecasronally advanced there can be no™doubt that 
both@eenerally and specifically an Canada the third 1s dar 
Piimavay et thesmiosm oho it Todirew «sues oly thd Call ill elite 
SUS viernes ular ley ts wiael ys enOugn ollentiy heldy “Vermcints 
STontiieaice aues not Lend itselG wholly to the purposes ac 


hand, which are to examine the science policy debate. This 
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Viewensuseldomadirectly entered into the debate. It just’ is 
the case gthat the proponents et taascience policy have sset 
Louth Gasesmore yo) carly and jmoresonten and more, boud]y han 
their ropronents.«¢ hor ethisyreasonsikirsh attention «wiil be 


SiuVvemerO the epmogsci ence (palpey ysadel. 


3. CONTROL THROUGH FUNDING AND INDUCTION 

IOC OUceint rate Tonmthelareunents advanced phy thesproponents 
OnmeSic Hen GewOl tame esmecial hwsrmaGanada Ws" to concentrate (on 
monetary hinputs »sas argued earlbrer. elhere as reason to believe 
tia aecon Geptson yohisciencesethatipermmuts or simples ethat 
seuengesemay besextermal ly scontrolledsthrough dollar inputs 
VECWoRSGLeEnGe (aS han pimductivesactivitywe lists surelyatrue gthat 
MUChmOi tChemeause witimthe~deCiS yoietO SnOCuUsS particularly son 
Monetary anputsatssthe sresulty of Jother considerations... 

Doubt lescly ~Vone jwmpontantpother consideration is aeteelings 
Siaaechose Low Omecol liars 1's “edsmerato econ trol ¢thanhthe 
dgreettonmotipeople and 1b ihasesubsequentyimpacts conspeople 
divwav. shi teimationshimmearhegcaniedl stockwinvolves ®iess las 
time. than waltenativons  togthe personnel estocis: 

Ehe@ebebre tes \thatecap ta ieand scurrentainves tmen ts awa) 
CeeGuetwespTeducts taf §sci ences yAS wasits tated above this 
belief is predicated on the commonsensical presumption that 
dollarseinput aftectethesquantreytand quakuty ofethe gactivity, 
Obesevencaeand that. this will attect the quantity and quality 
of theiproducts jofiscience ---Asview fsO§predicated is’ movegthan 


alittle persuasive, especially {so in a culture so 
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To be more than commonsensical, to be established, it 
would be necessary to show that dollar inputs control some 
aspect of sctence aS ean aactivity that is determinate of the 
products @pescience. (eA. dithirs would have to be shown in the 
face OLAtheuwe lL leknown phas Gomi calerole tot luck » accident fand 
serendipity in science. 

What then do financial inputs control? Well, as has been 
seen yalreadyjetheycontrol thetaquantity of scientific activity. 
That »much is clear. Where there is more money invested, there 
will be a larger volume of activity. More experiments will be 
eouduetedas More plaboratorics iwrilebe constructed, More 
Pion cuteas swiulll @be jopenéd.= More<sstudents will be exposed to 
science. More students will choose to become scientists, all 
depending on how Tong and how widely the financial door is 
NeEldeope rw aaa ethowpresumptLiommet Such a linear relationship 


(23) While wats holds tore the eac tang vy 


epi aieaeise 0G" 2 lh Taaorel cou Moeley 
Cersoucice wy ceaoesnuot hold tom the product. of science. 
Indeed a tikka esecnse.) whethervexpii cit tor implacit;e.t as -the 
only presumption which makes sensible many of the advocacies 
GOpascicncespolicy pin Ganada te wWndethis Mancearityeissexpected 
SOMA St LeSoht tin thea shore minpenotethe tiongerun., “in 
budget too liEies fa.<shorterun isecene cally ethe winner." (44) 
Now agSualways, “Usovernment patronizes science for its 
utidity 49) 


The jeentmonly jheldyconception vo the activity of scrence, 


when combined with a.preoccupation on monetary inputs, yields 
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aMconcep erom sor Sscrence whichtean sonly be "called inductive: 

Here the purpose is to show what the most common image 
Of SCIlENtIT he Sell Vvity is) \Tteisethe most, common imace ain two 
senses, first; in “the way of common’ sense, and; second, in the 
sense of the most widel “held: 

Even refined in this way, bringing evidence to sustain the 
plausibility of this assertion is no easy matter. Yet there 
is) some -evrdence aval lable which bears “on the rssuet” “Betore 
tuInInNoetOoMEne “Evy dence *? es wourd ve =advantageous to have a 
clearer dea ot what "an inductive conception’ of science would 
bookMitke "Such preliminary clarity “will prove especially 
useful when the evidence is examined, for that evidence will 
Hequveresaecoud deal Of sinterpretacion.= fhis 1s “sorsimply 
Because 1s was noe comp? led mor precisely “thespurpose at hand: 
BeLoresvecmnineg toOeimterpret te welet us examine more 


thoroughly what the purpose at hand is. 


4. INDUCTIVE SCIENCE 

In the general way in which differing conceptions of 
pelence fac pote sUTeCOLed ere entice Malm types Can be 
distiircmiished. «=lhey are." "Ci hypotherico-deductive,. (11) 
eliminative induction and (iii) enumerative induction. 

Inerhypothetrco-deductive View gives pride -or place to 
the stypotheses tor premises of “the activity ‘or screince:. 
Necording tothe hypothe tico-deductive conception, “a theory “1s 
hypothesized and its implication for observables are deduced. 


Wtethe Vevebear tobservabies, aspects ‘or the “theory and *the 
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theeryeriselivarertested againstutie enacts (forgcontirmation 
or disconfirmation. 
Jipeties theory holdsrmcertaim empirical’ Laws 
Wilkealso hold:t\iheapredzetedvempirical law 
speaks about relations between observables, 
SO ityis Now possibleytowmake experiments 
to see if the empirical law holds."(29) 
For=the moment we meed only notice here that the hypothesis 
precede the experiment. 

AVeoneceptionesot tTheractrvity, OF scrence that could be 
called inductive elimination would be one in which it was 
Perniscsibie to sassure that a particular scientific domain was 
hiOWMRCONGONG Clot litem cd tdnlLerset (Or KnOWwmrourerT Lamiten. eine 
POSS DlewevidenGe sandyarciment within those Limits (could. then 
DewsoOrted.ss One this e2Ssunpt1Onethe activity Of SCienceprocecds 


dso DLOcCess. O1 Climination. slowly andesure ly. 


Pinally, san cihimerative anduct1on, amege would be one in 


Witten thes aCtuyity O1 SClenCce bDuldids from the bottom up. «it 

Pema te LOMetic WOELOMsUp SOttiatem. 1-5. as CONCLUSION 

aDOULo.) s AMENGRMNeMbenS sOtmagclasci1s Crawl trom aprenises which 
2) 


refer to observed members of that class. Building from 
tie poLctomaupers, by wderimiicuony atheoretic, sys tematac cand 
Daitscalcii a weebk 15 oa CoOnougimcoLrleet Ton, »SOmtils wand 
examination of facts. Cumulating observations of members of 
Glasses eis the method of this the activity of scorence. 
Cumulation rest upon the comparability of the observations 
amassed. Consequently, the scientist is understood to approach 


the activity of science methodically.) This method proceeds 


slowly and carefully from the known to the unknown. It asks 
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key 


questions designed to be answerable so as to ensure smooth, 


well founded progress. 


(J eeiiculmage on Induction andelextbook, Science asoa Source 
Ineios7 sa Narronwide surveyronecne transmission of 
scientific information in the media was conducted in the United 
seates by the Survey Research Center for the National 
ASSOCLAETON Of sClentat ic Writers, (48) Some of these data may 
besusctully: Drought stO bearTeat. the present juncture. 
ine Table 5.1 it can be seen that aspects of the activity. 
Or scrence that=laypeople have learned to think of are* those 
compatible with an inductive conception. It can be seen that 
thoroughness was the most frequently mentioned characteristic. 
Where fex1S ps “alsowan*emphasis on’ method. Invaddition, mention 
WisminntderOLemeasurempent ana COllecetion of facts... It as 
signriteant tLOmotice that for this, an open-ended item, 
Creativity, imagination, discovery, were not volunteered. 
Jing the popular imagination, these men of 
SelencemappeareasssOneim Co 2cOlCe OU MCtans 
electronic brains mounted on dry sticks."(29) 
MOTewspeci tically .s respondents swere, qucricd aboutespeciiaic 
dubitudesmeOwards screntistis. | lhisswas donewwath toreced- 
Biotcesolcs alol ste Ole tie sou Ne tons ae Ce lV il Cte ce GolC. 
highest agreement was the statement "Scientists work harder 
than the average person". The rate of agreement was 67%. No 
Guest Lon about imacination, Credtlolmol disCcOVery Was asked), 
Sopoecomont peotcan UE) MACC mem tgrl om Otel LGVGS Ci sll sat eile 


however, that the question went unasked. This omission 


forbids: our learmming directly about the public opinion, but at 
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TABLE 5.1 


ihorouchnesss studying it deeply. eettine 


tostheeportonmoriat. 33% 
Analysiss) takingpitlapart toeseeswhat imakes 
di 4 oR Zz 
Methocexpressec: e.¢.5 description of 
experimental method: 10 
Open-minded; appreachs; «skepticism, suspended 
judgement. 4 
Measurement. stressed. 2 
Exploration of the unknown. 2 
SOrem GG eo COlNCCEPON O17) Laces 2 
Other, miscellaneous. ihst 
Misunderstood the, question. 5 
Don't know. 2, 
Not ascertained. s) 
Ee 
N = (1919) 
Note.) 1olalis to more than 100) per cent because more Jthan one 


TEesponse was C1 vel. 


SOURCE. Robert Davis, Tre Publie Impact of Sctence. via the 
Mase~Meatca (AnmeArboms gbumyey Research yGemter, w1958). 
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does say something about the opinion of opinion leaders, 
science writers. Had science writers been interested enough, 
room might have been made on the seventy-one item interviews= 
That no room was made at least gives one reason to believe 
that-sciencé writers. do not feel a need to give emphasis to 
creativity.’ Certainly *had the survey been about the image of 
art or music it would have been asked. 

Finally, respondents were asked to indicate from a range 
which characteristics were most appropriately applied to 
Soentcists. “Untortunately, Table 5.2 doés not Speak for 
Reso Ssitce lt Was partitioned tory Other purposes and cannot 
Decdisagevegared:.| otrli thissmuch 15 clear: aspects ot-the 
Toul erVmO mS ClCeCe —tiatemre Ofugeplece WIth an TNduetive 
Sonceptioun O01 stienee are emphasized, —becinnine with “studious, 
fpedreared and metirodical!l’ which together yield 356. “On the 
GClher and. creative 1s mentroned! by 14 of the sample: 
Exploration was mentioned by 6%. 

At approximately the same time as this nationwide random 
sample discussed was being conducted there appeared a more 
SeStUricrea study Or the Imdege on science. While this second 
ScudvVawiswmokcercstrrected it 15, fOr Some purposes, more 
revealing. elt) tsemore revealing because, at focused onythe 
Tmaces edd by high school students. lt is in’ high school 
more than anywhere that conceptions of science for most of us 
ater i xeccmioObmuniere 1s ithe Last, comtact most of us haverwirn 


Sciences Moreover, the particular set of students examined 


in 1956 are those now occupying the central age and 
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PERCEIVED CHARACTERISTICS OF SCIENTISTS AS PEOPLE 


Posi thye Chapacseris tics 
ite leeni, ebulliian es esmant, hash al Q-: 
Educated, studious, highly educated. 
Dedicated to work, hard working, methodical. 
CLGa Gives -ilaginative. 


ExpLouin go. thesunikn own, .¢curtous.. 


Humanitarian, wants to help others, benefit 
mankind, sense of social duty. 


PNOtMale ,awell-balanced, noOtrditterent from 


avienacve »esame «range eof personality aS: severy one. 


Musce.Llaneous *posi tive traits for neutrad 
fesci boron OL Characperisti1ces. 


NO poSitave trazts mentioned. 
Don't know. 


Not ascertained. 


ie] 
~ 
oe 


(1919) 


Note Lota lsato more than 00 per cent because mere than one 


response was given. 


SOURCES. Davis, ~The Publie impact oj ssctence in the Mass ivedra, 
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OfPaniZationpal positions ins our gsipciety.. This study too was 
conducted in the United States. 0-2? 

Thee COMPOS Utes mace On tem acCerLive of Science, (of what 
geSCLentistycqoes., held thatevbardawouks-not cimacination--1s 
thessoumcesctalecientitic) ranavea eu gull It was felt that 
Eleeworkeos sthensScientisc?, wassuninecresting. dull, monotonous 
and tedious, all of these adjectives indicate an inductive 
ViéweaOrethe methpodwotwscience ss indeed «scemingly an 
Hecoonttion Of this, the study notes several specific 
INCUeCaeT Onset DOULeUleetecachimel ot esecience Onwewhich thespub lic 
iMatewtsebased. om pocd paertas I tewas found -that:. (1) “the 
Preschiuimage Onesciences lackseany sense Gt ithe delichts yor 
inte lectuc lweaciiityeonca el ei taport rays eSCLeuCe. asm pass iiVier, 
DOteictaven litical gst. point 2oewoOrtneimderscoring.» Aspassive 
Siven Com? Saaled NUE tiMcuSe Lenco musta Cannot be. ay hypothet1co- 
dedugriges coc) cClccrme lt COMlCCrSNexXIsting data,  2t coes not 
Create, dataatirouchy (Te.)conceptualizata ona Often Senator 
Lamontagnephas rerexredeto what he calls "the basic science” 
as passive. 6°9) 

Thee oxi StS A Striomeremres tiaGeed StudynoL relevance, 
It. was» conducted in 1970 £or the Canadian Association 
PHYSicCists and employs the semantic differential. (97) While 
Ciisestudy,; was .contined to) twoyUteawa high Schools > the 
evidence it gives when combined with the commonly known 
CULUURAesDIMLOVeTS. ct LOM the wUItedmoua Lesa proVldce MOGo etiam 


adequate grounds for believing that the conception of science 


discussed tor the United States is not inappropriately applied 
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in the Canadian context. When compared to themselves these 
respondents saw scientists as slow, passive, calm and 
colourless ;e°OnesWagain characteristics more suitable to an 
inductive than to a hypothetico-deductive conception. 
That@eanwinductivesconceptronec: the \activity or'scrence 

dsvestpredominaceyover vrceripal shouldmmotesurpriserus. “It 
mS,eanvcer al®, tthe imace’rathervunseltconsciously emitted by 
SGlent@stee LEmitted Why Ascientists in) their téachiney, *theiy 
Writing “and therrtspeakingawite1s «no swonder that this is the 
populaneconception lp There@useanVetiquette* ol scientific 
presentation such that theories or laws are presented in a 
Crisp, precise. andeunproblematic»fashion, “seemingly moving up 
Chresladdereqteinduction £rom Observation ,Vto concep tuali zation, 
and to theory. construction. This etiquette is most evident 
developed in the-mest'well developed medium of scientific 
communication, pani tiyon ee 

VOCRENELELC Ee papers ee pe ale noOvOT TOUS 

fOr Mmrsrepresentine whe process of thought 

that led totwhatever discoveries they 

describe. "(56 

Visible science, in the publisied Context of justiti cation 

Seems Cool, Concise and methodical. Take the Nobel Prize 
winning nine hundred word letter of James Watson and Francis 
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Grick to Vature on the DNA molecule. 
WouSUmeontmcuick. state: tie problendul GC, 1epOrt Ol athe ur 
Observations ana otter a model, "one ‘that fits, Yet an Watsons 
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dreams yall” of which ‘bore -on“ the discovery. (38) 

Many et remot nos, “OUtsidewouservers OF the activity of 
Ferenco=rorcet Phat how one Statesma conclusion for 
colleagues" is*rotmnecessartly howe lc was -arrivedtat. “A'report 
CreunceOurcOnc=Of ale 1nUilry sissiike=an T1cebere in ‘the acervicty 
OLescrenee. "Only =Ttsipper pares VisSTpDIle in Sscientiric 
Writings. In this context the movement is methodical, from 
CUservaltlomvinevrtabliy and efireiently to theory. “Whateimves 
Beneath =the waterfine 1s “another matter. 

When we laypeople as outsiders consider science we 
Voeture BinesVOCk =borSserentrric writiness “or recall our own veardy 
Seientri1c education. In "doing so’we encounter and/are misled 
Dyeciicrcmcquerte .wilat =the aterm ty or —SCTenCce 1s “G11 rrcure 
Gompene brave #eacia lly 1s Mretthervoda mor unnque. “#EVery 


ae Lew Seone =1ace woich “engrosses 


aeulvircy vis eJanus—taced . 
GSicriceores “yte1s=anotier Whrcireattbacts the observer. Wepre 
Ciesevotescd, -avedctiVvityewoulasrau De Of interest to an actor 
PO DOreCdOMsmewould SOOIm Sct elim rOlrealedc Iv tey would «De sOr m0 
MLCeres taLewan  OUSerVCleas sCOUTUS TON WOULC = reoultue: iT Ball 
iiceilectuapwaGuivity (Ke science maLerisetne detallend 
experience and knowledge derived from a domain of inquiry that 
eormanas vie waetor Ss attemulone “Whefobserver of scrence as 
Capurvatcusby “tire voeneral “reatures Ot “the factivity, Dy tap 

fhe most géneral of which is“its methods. “This leads “the “two 
COwwidely walt rerent Cconceptrons "OL “sciences, 


Methodology often comes to occupy a more central place 


dimetie sconceptron or science held by observers: than ty 
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practitioners. Scientific methodology described by learned 
laypeople as’ they observe science "isnot attended to by 
Serenmusts Min tthe tactivity eof science." (49) 

ie the cs ctepurposecfuleorssetentrrictwritings, textbooks, 
GiisedrStoriiion ws cred estae Morecverteit is textbooks tthat 
réach the widest “audience directly. Textbooks are statements 
of what a scientific community believes it knows. They display 
onlyethe cintshed@productssofathe context sol susti fication: 

Bye CHOPAClLVity Onestrencerin thevcontext wor idiecovery=such 
Knowledse dssereated .Weihis=isWatithe frontier of@scrence. 
Phe fromvbier ofMscience mS Vortenvunreportedwinmtextboowse 

Unfortunately tor Stheapurposes Soteclarity > manyvinatural 
Seren tists#de not appreciate sthisedistinction themselvesy This 
furinorecomplicates =the tconception of the activity of science 
that laypeople cansbe expected to develop: Many natural 
Selon brs us doeGlaniet OrdOmihemactivicy OLlscience by sthesbooks 
Dueeas Albert teins teinsoncessaid: 

Vitevourwant, ©O- loa roms. Oled iG Cant bom 
theoretical iphysmerscsmaboutrthe: methods 
they employ, i advise you to observe this 
PulLieipalw doenoOuml us tenytortherrewords, 
bie confine yourse eto) thedriacts..\ 14) 

Limieavebes DAbweVeNthicmeloS tule pheCGULVceSGLelt Lciesn cle 
not ablewtosadequately explicate; the activi ty .0f science, oT 
xpi Loacemitwabttercnt ly. (titanic. Lorevolng account... iiias 
mustenoOtredd.us to doubt the conception here wdetar led. such 
scientists, being deeply involved in and committed to the fine 


detaulcomoOimetieir uacti Vity., May besUnablemco see: themiores parton 


the trees. When speaking of method, they tend to fall back 
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onto the commonsensical notion of scientific method, much as 
a layperson might.  Mis-information may be at its greatest on 
this most important policy relevant issue. 

Voresortentron than theptipseryi ce of a first chapter in 
gatextDook must be elves over tothe creative, side of science. 
[pss seaeta ll order.) Even sovelitesa croup as professional 
political scientists have been unable to understand the 
seLivity yor escrencesin Chis way. “In the succeeding chapter 
the adequacy of the inductive conception will be examined. 
Polite eoiescientists will pe srebkerred -to.as: ani exann le sou 7a 
lay group of people who have studied science but have been 
unable to distinguish the activity of science from its 
Products, and are therefore unable to give full credit. to the 
Grea taVves side (Ores CiLciGe.. 

Betone sngc cil CONC OmUloscuiaune tom tMemmOTe —SpoCd irc 
Sele clomotecicwinaUCct | Vee COMCeD LUONmO tes CLONGe (Ol science 


Do ECV alec(smiOuDe sCOns Lde ned, 


(4.2) inductive and® instrumental Sserence 

ihe link between the désire for the control of science 
Aimecliekncic ti VerCONCepUMOlIn Ob Cle cClIVity #OreStrenice: 1s 
two-fold, there being a political Connection of, convenience 
diceawtneoretscal one Of JUStituca gion, 

FORGET atic CONNCCrd Oleg smrliste a (mele 
Wstitication, them excteiial Control is implied. “As Soon as 
science is understood to be important principally because of 
Mes scctam pencmts, 1t Decomesrelrpiolc, 10% and 1ecel ves 


public funding. Inexorably, with funding from the public 


— ee s — sey 


eciduecieeet 
a5. ma yihestes 


spd ie on! 


‘s at ney 


2) cd jive 
ad bal 


Anes 4 Ph ps » 


nero +47). vupeios * wah wa atiaet ei ros¥so4 antl. 7“! 
eb gaparre 2% (ay fign ai: = to, neilacsao3 ovi oe 
sands ane tis bi neath ges — tian #' gaisd orand 
| set portly ent), Yo sap eaisoneed 
ane ai Solisenag> oft ‘Utesk. ia 


4 
. 


Toe beligies ead PUB IG, tute Ao qaenpoe 


At ae 


a yee 


f s: ota 
apa at  gaernys? acl fb it. suits : 


2 


. 


fea _ 
Mea TiA> a 


«2 ot, re eres ree boo 2 . ma = 


JoLatyite tamarsd at ,2vstened 


i\ cage och eh tesa on el 
ee a aan 


pte mm wd AAEM Asalanotoe tacit a 
pega: utes els pipe ho pixisis xe: te 
ven et ie ise, ote eokagelspil: ay ne 


) 


4 i” mF 


donoine To whee ok: a) 


Sra aT seORAD QAI Qader oxpiall = 
ly oii eee svietwube: of) be eee 


- 
Setas > 
y 


> Dike 


eee tee. J 09 eboon % og | 


i 
7 
C2 


_ 
: 
7 
-t 
eo 
- a 
» ? 
i] 


x 


-— 


7 


ce 


i tes saay taiernaet aedt aol pee 
“4 


" Aa * 

8% --) 
Af: Le Me 
es. 


| hewibnar oi ba = 
Py sete 


= 
S my 
re be 


'—-. 


a bcs 


DuUMsescoles control trom the watendoes of the public purse, 
Scltmappoimtced on desipnated) @ ihe wmmpawer of the purse is a 
MOSt jealously vuarded TesponstDri1ty of government. To draw 
from thes public purseris Totagawer in aqaltion’ to resources, 
abeention and control,” as®the purse is" attended’ and controlled. 
The™teatere tne tap om the pivse, tie creater the attentiron 
TeCel Vet. by WietceVer mntent ion funding started orivinally, 
CONUtIOMm is ine sCapably turned! to, even as it 1s now bem: 
CotnodmrOerer sctence. 

THESDGGgetary Process AS iL Conventional anderstandanges 
very meh the political process: Because ™it is taken 
Peneral ty ds the Dasie means by which to control the dependent 
Jeti Lesmmelte low carer ullysCOnsm@ecdea. For every dolvar 
INVeStLe@e aie acCoOulliio ts to be expected, This accounting 
PSeNOLwING Clse tien a Statement. Of what was done with that 
dollar, aid what important and Concrete results were’ achieved 
With that dollar’which otherwise would not have been attained. 
Senay) a omtiewrepUlise Or tnosewmlIVvErleved itor obServe che 
WOLKinpS! Ore the ireasury Board when it»=was responsibie for 
science policy show, this was the method applied in Canana 22) 
ANGetie Lirst Minister oO4 ovate tor™=occience and Technology 
was apprenticed previously as the™parliamentary secretary to 
the President of the Treasury Board, which suggests strongly 
TigteetPatene tod Was ao Least=partly carrred over. 

Of course, experiments and data collection and analysis 
and reduction could not go on without money, but thinking 


can. And®in a certain sense to be made clearer later, the two 
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are not synonymous and may even be mutually exclusive as 
ACCIVLELeS , 

ALL pbudgeting.15,.to, the pextenutspossible.controlled piece 
by piece .eleemeby item) Thisecontrols1shannually reviewed. 
AnenmentGs efor scence hudgeteudomnot relyeon (1) claims te 
Gheoretvical sadvancessmadeporpanpprogched;.on (1) the cultural 
VaLuUeTOn  SChemce anon -(pit-), Ghemtninkinustha teis Stor be ~donehin 
the activity of science. Rather the experiments done and 
Drachucalwresults gare sported toO,.4as: what.«counts. 

Equally, when a politician--known in the polite language 
of technoeratic political .science .as.a decision-maker--makes 
aly ONS PLE sInspect ion. sthe wi tinerany as fandom s expected to. have 
moses babornato nies sthans libraries, smore computer instaltations 
than ;coffee rooms and more hardware than software. This is 
Deeauscenties hardware wus lessee likely Co. Desques tioned) by. a 
ay pousOhs elt sblo eelipress ive seconcrote and busy. «= uhe 
SOBtWALe SO. ISGLENGe (iS eideastes sinewdeGision-maker is neither 
SHOWMAN O mata hie tnportaneevofepencily and paper Science ; 
Ghee On ameGONsecucii! yepGbidanctans, excludes those: sorter, 
HesSs Tire Umea Oman wd Ob cummed tires JOpethne: aGtivi ty (OL 
SGLen Ge ¥istOl ut MeuT eCONGGDt1LOnSmot Science. 

Juste SeWOLECLVGeSO SLE discimeaeLent1 on Go Che matenual 
QUEPUGESEOs SGience .-cqually awewsavemscreat attention) tothe 
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theoheeredaliyv, the link dssthas: Only by trial and error 
Cane White Gee smUbha hls -UusctWle ber deuermined ss) Utidd ty, 
instrumentality can be best attained from that science which 
TSIGLOSeoUSpOeR Lhe Lworld4, Thats crenceywhich 1s closestataythe 
world is that science which makes the fewest assumptions about 
thesworld=.that serence whichis based upon facts; not 
LLCO cmam nic hare SCLENCe 5 HOt can Inductive kind. To wit: 
instrumentalist spl) osophers sare mveny elikéely.to be inductawis.t 
MethodoLogusts. hor EGxample  wWewey ;ubentley, Pierce. James 
and Meehan. 

Etec unpor tant etoabe.clearsabout what as here claimed. 
It is pebat bthe stwos-instrumentalismeand.inductivism- shave 
Cersede pap ke paaliiiy ble ome ie Drab asesSm are nme Sen timo wine 
applicatuon.of an essentially shared metaphysic and 
MebhiocolLocy toOsdrnterent levels or sunderstanding. They have 
Srobkerse wells mri iP ematical ers ealily wilessuep Ieyeiney wuklepc emeehiyesic ny mshal selekesine 
iG nenen talist ati a l-and sei7 Ormapproaches..« eihese sare 
diet uElese Witch avTouaCCenitacecus il Liew pole cal “Context, in 
Which science thas, .cometosbe placed. 

Iii Showmtie eon sthismVvhewe tie sactiviity of Science sis 
GOUGEOLLGGeDY tCheesmone tale pulsar xXpliciblysempheas uzinee the 
relationships of inputs in this way belies an inductive 
GONGCER ELUM Of eblicwdCuLVvuty so SCmenGe ston it “Suppose sauna L 
ChemnesultcaathcennoduCtowice ineapceiise, MINLerred es ronmsune 
input avrather than, created, .andwhence ‘cannot Desereates than 
WAG eeoeSeineO aat a (The Outputawi li bese ltheraereate, nor 


smaller than, ithe,.input. 
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5. CONCLUSION 

Were Science the product or qust exactly what goes into 
it, and. were what jgoes <into,it just money, then, a science 
policy would*™be easy. As to possibilaty there is precedent 
for caution... ‘Exclusive attention to inputs without 
AD pmectate OnwOle et them Gontexut jonepmocess ai seall too common 
an occurrence, 649) 

The, conception) of scirencesdiscussed above dis: of «course 
only loosely ydrawneey Thastasitas aut should be, for the 
CONGS pt On ae 1ssue eo sthat one iwhach msi prevalent in the 
debate and that one is loosely drawn. 

AMIGO Ceperon, Omescrpence switch stilirns) sons nearly san 
exclusive focus on induction is a conception to be treated 
With, Gaubrone Yiteyussea cConceptaom thay misiconcei ves fhe 
ACUiViNey Om ISGvence and perpetuates @ false ampression. When 
en ploved Pini eadavocacy el ualecd set Ofagmius sellin goo osclence. 
SCLC Gawia NUS SOs tens aon iyo asn bys control Léedutromethe 
outside. 

SimLeiwaesslsa not. (Gasy seOMCOMLCOl. piltedS Ot Leas y aco 
comtmol because Wt.is not inductive an the sashion envisaged 
vet hem COMmonmec (ICED ELON Or esictence. “Ol COULSe,) Chis gisenou 
Lo détianthiatescience: iss pant ly yimduGtive §. Ihe collects ont of 
data isan abso limite, mecessity., “Induction ts a necessary 
CONU? LLONMEOmeSCLeEnce:, (but yi TSaniot gthewsutbic vent econditaon:. 

Bymoverl OpleinoGathe creatives den of go caences in sthemcontext 
Ofr] UStageuca NOM) Sia GMs Cc ap ObLeiicma remncducced sto 


technological puzzles, matters of application. And matters of 


application are matters of money. 
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CHAPTER SIX 


THES INDUCTIVIST METHODOLOGY AND SCIENCE POLICY 


INTRODUCTION 

LUT SeeCasyecorsecewhy Ssciceice canvappeareto be lan 
inductive activity. ‘Many ofits outward features lead to 
iat Ginpyession.: sand, Base werhavesseen, “there is evidence 
SUAte hues SO ScCenuby Eheepopulace generally and éven by mere 
Spectral ezcdurctoupsiwiotattenpoeto Léearmhofiscienees ef gt 
social scientists. (2) A Tact vens TACOnce pL lom so ft tee mic ti. ty 
Of science Ws associated with antins trumental “view of the 
PEOdiGto RUGS CleNCeMTOLMLCESCemSe ronal how; tie tactivatys om 
Sen CemtOmDoOmecOn trolled tureproquct-selectivity./ SPorn Ghis 
reason it was given expression by the politician Bacon. Whether 
thtsitinductivet concept is properly eapplsed to the activity 
Gf ecscicnce wis aneempirrcaliques C1 0onmingal certain) sense. 
Whether operating from an inductive conception jleads to 
enhanced or Ban eeed attaanment lot product epoalssisva 
ques TION eOtetacteaeln fortunately ,e1 teioma nC UGS eTONnvOreract 
inasucheaswayeas ato take) itseempiryvcal Presolution “unlikely 
DieaVaveiienitGnuLoei san Sempirical question @is in easconparicon 
£0) aenolainductively ‘basedisciencespolicy operatingein =a take 
Gincumstancete (Such ea (Ssoclalwexperimentation is mwoteavaditable. 

However, a considerable body of knowledge which bears on 
eho emauest ion wismevallable Se wlhisawr ll tbesthe sfoctiswoge unis 


chapters (Specifically, :an inductiveyconception ofthe 
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Ceti visvnoussc ence swill bevdisciscsecuase to creativity and 
thenewithwrespectsto implications tor presumed job motivation. 
Hicmto Lope tectowan. a niumbe yiOg. pailosophical points »- ‘the 
Patten On waenumber lor. socioloepcalsones. 

In the pages which follow four main points regarding the 
BCLIVIitw Glesclenceseare discussed sa0(1) The conception, of othe 
AC LIvMry uot sScrence tela Dy imethodolacrcally conscious 
DORULECALNSCiecnt ists sexo lecataq and (Criticized Tromea 
Dotleosophiya.O. -seciencespercpective. ~~ POllticalsscientists are 
Cheseiwas mile exanpiceoL lintornmed, lay understanding oO. the 
2Culy Weve Oreoctence sy a2) Nexpemthe social, Svs tem Ol Sic pence 
PopcopetaieTrca, slic .empiasiswon the SOclolog1cal accumacy sor 
the lay sinductive and instrumental idéas previously suriaced 
Mieeeccuordl LwavgupDarticularily oi Ghaptershive, « Part (3) 
Conoticonom: he siteaOte le ols tatinomscience. Llne alas te and 
concluding part (4) considers the idea of there being a middle 


erounda between the extremitics Jot the, science, policy debate. 


teal te Ola Tal. SCLENCE sCONCERTTONLOFSPHE ACTIVITY OF sSCLENCE: 
Thisaduséusston,O thee ldaeawofescience nelduby polita cad 
SCICULIStSapreakS its .explicatwon and Critaque into twoypartse 
Hoes r TS teint roduces. and LOCUSeSs On) Creativity in thesacti vary 
Ofenorialescience.. he second introduces and) considers sthe 
DLOCGSSeOM J USi1 11 CatlOl in ethe normal sactivity of Sciences 
ThiesriarmctereoL sClenuGe Mas wbecneunders ood Lobe 
Methodiacaliy, technical by thegrelatively specialized) groupiot 


social scientists. Many of even these highly trained and 
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skilled observers, construe natural and physical science as 
methodical;induction. -Tol'see let us need consider one 
prominent’ example. 
Hein zebulan, pola ticaiis qrencceeditor of the International 

Eney clopediaof thernSee alyScientes and ai past-president of 
American Political Serence Association, has held repeatedly 
Ent: 

UAPSCuenices te). ® .Pithatyrdesemnvest 1ts, namernust 

build from the bottom up by asking questions 

wh pehiicana (ine primeiple;, beManswered;, at 

€qinot be Dullt arom the top down by asking 

CUESILNONs! Cheat ones hasmreason tolsuspect: 

Gannot Dewanswenea at all sat east by the 

methods of science.''(2) 

Ings smpassaver: ssecround@a cleareandas amidnar. indica tron 

ofvany understandings off theractivity ofvsciences' The 
des Pimeiwsivin ca Ciiar deters Gc Ones Clences 1 Ore Rulaul iis 
procedural, methodical. es) Questicnsamustebe askedj he says, 
SoOuchatethey Maybe answered @byathcamethodsrot Science." 
Wasethemanswex-Ewhatever = itiis-;orteinally? achieved in 
response to a question which was phrased so as to be 
answerabierby, thes conventionally accepted) scientifacymethod? 
hr Sti stevlal susi2est questpon.apOndy When tcanganedanswer be 
eccepitedpas: scucntadiac. Plownulauvandito: thennotesmaiad sroup 
of lay people and professionals who harbor similar views, the 
achievement of theory is based on an empirically focused 
Scientriag Te enpenue. Progress is slow. Data are accumulated 
Untiealthresholdmispreached. ~Whensenoughvdatavhave? been 


assembled to devise and test a generalization, a law is 


formulated. In the same way, generalizations are cumulated 
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and merged into even greater generalizations, or theories. 

Tes  vilevwer"of the activityeorescience as) methodi¢al“s 
comnon=sensical.s “In at; as*invall commonsense; there 1s much 
truthFand some: talsity.” Thvs tiew ore science may be itranslated 
froma commonsense *rende fin @eto stiie sloe1 cal status “of 
TrduetLom: 

MWrerevt are, eas ported tout scariter-sthree locics which=tie 
activity of science might follow: deductive, eliminative 
induction “or enumerative induction. “The idea of attaining 
Eheory by Durldi to" srom. tiepboeLom upeas sulau has described 
Deis Oude cucuriie TM Tus sreasoninoes =) Deduction sbegins swith 
penerarurzacrons and is based onltiie efor tot argument. 64) 
Converse hye *bulau*beogdins (with stacts -ethetcontent or arguments. 

Nether ds Wiusene tron "Cleemeoryeconust ructiron inductive 
elimination. To be eliminative induction, it would be 
necessary to sassume -tirat "the tdomam -of interest) toa 
Seren erseel oma wince SC UeanGmUlo mre Gt ew tilat te lcted sirinste 


(5) 


SCUsIiSeknoOWwi COetic SCLlENtIStomat the OULSet: Under such 
Chretmsvarces, =a SClentis ts couldsproceed: by the process of 
climinatvore FUlau Ss positrons. snot "Compatible wath 
elimimavive induction. “Blimninacivey induction -requires 
aSsumperons About the slbjecemundersstudy; namely “that 1081s 
a finite set with known parameters. Avoidance of such 
assumptions is precisely what Eulau wishes to achieve. 
Assump tronsemay De*erroneous ; DUCE racts@neversarer = sitmis 


facts, not assumptions, that Eulau has in mind when he speaks 


of an empirical discipline building modestly from the bottom 
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DWBinduetive enumeration a conelusion about . . . the 
members of a class is drawn from premises which refer to 


ey) 


observed members of that class. Here there is movement 
Grom biar Gucular tcasos 4to <coneraliaationsy jas 1¢ were, jbupliding 
Peon gure ot bongup gh Hagtsaprecedemtncory cand build anto it: 
Observations are accumulated and low-level generalizations 
formu hated se yAeceneralizativon greached unethis way «1s either a 
Univemcalteenenalai atuomethatvextends ato all members of 2 
Ghasis0 G fans Ga Beat nea: seene ral ivottometnat srehers: tonsa «certain 
percemtace jofierie membership sot ethe class: 

The cumulation of observation that eventually yields 
Sonera iia enon SMarenlidnes the, Comparability of the data: 
Compatbabulity ws: at tainedsennougn the =application ofvmethod, 
Accordimely jaa Sctembist proceeds slowly, carefully, 
Encorous bys sbancwrousily sam eshowmte methodically .:)lhiseis.-the 
GOnCep tnROmiC Ret hemacthiva tysotesclence sanpiived by eanductive 
EHulerauvolhane! Gals ea Concep tplonmwhol lyin keeping which «the 
genera biped ceptronsmot science by the populace and by policy. 
Makaus pdescrubed ern eChapter: 1 ve" 

Although#tawvieriety fofwcompeting and Conflicting positions 
exist sindemitmesrubric of philosophy of science, nearly ua 
seem agreed on some basic points which bear heavily on the 
Wattemeatmiana. eakbtust amongstethesc 1s the analytic 
distinction between the contexts of discovery and 
HUStrlicatronmam) PMI SM@drsitinceron gp mimdiacl > athat ebetween, the 
aGVivit vrancetierproduct.ot SCLCNCemg nO ltd LLOWSeed 


Separation of the argumentative and creative aspects of 
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SICVEN CESs 

This distinction is generated by the ‘well-known 
dissrenencese between ithe! thinner! ceway ot findime his theorem 
and his way of presenting it before a public." 67) SClCmeL TiC 
disiGovermess occur aseial Tresultmote ther subyecti vel variable! of 
the imagination’ and genius’ of the Scientist. The vehicle of 
this subjective dimension as thes “many abbreviations and 
SUlenelyaLolenaveds anexacurtudes!@an anylscientific language. 


Inéxaetitudess notwadmitted an the precise enumerations induction 


account. Mindeedy® there are: S dimany of these: inexactatudes 
Mcheteenend thors aimunductinust nor avilogiervang wal v6. 2 be 
(8) 


Mp VRCOl Vel twa Ulett. 
Din hiv Orti re SCLeNCe =tS 61 two Kinds, “One 1s therrormein 
wich thinkins processes are’ communicated to other persons."' 
Hittswucette sCONCeOXKt. Of 1 UIStl 11 Gatmonewne re the: tinished 
PROCUCUSMOEESCICN CS dracuinspected=in routine, nOtmal ways. 
Mewother kind 1S “the “'rorm in which thinking processes, are 


(9) 


Sup ecuive ly perlLomed. This 1s the context of discovery. 
Gro miere stiatecredat ive aCtieyiays OleSclences: 20CS = Ola Bebe ing 
Gredtiveneic cannot be youtIne, or normal Set 1s mbnonmeal, 
BOO tLetes Ghence:, | 
Inptunercontext:.0f JUStIticat One Tules “Of arguments Op car m, 

DUt MOeMin ethe: context of discovery. 

Mivjsye. acre (one, sebigsgatontsem mi” dots ets\eyetes | ueyeuberzyll 

anciysis ce libhere tmremnioelorn Gal) mulSssedn 

termsiot which a, 'discovery machine ' :could 


bestcon structed.1! 
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which allows for the unusual and the creative. 

MAtypieGalescientusit "surelyfengaces in bothy kinds of 
thinking andeactivity tinsthe counsesof atday's work. "'lt ‘rent 
bemexcecdinicly tdi tia cule ito pur asparticular béehavior—1tem 
Ulambaeueus Ly Mande jonerheaciumrs fonethe tother.” slhissheulid mor 
Dotnet us.0 b plead Sus) ChOmdOUmmeuemdn SbinGcuromea All that as 
claimed is that any informed view of science must include 
GConsiderab tevtemphasis ion the Context. of discovery. 

Seance cnebier Seem, nunsmiie tWveiicon texto Eis trices eon 
thatithe motion of scientitic method is, sensible. However, 


it US PO sS.eisib Grim “tite: "context lot dis comer: 


Cll) Discovery ian Abnormal Science 

Pict em PSetlOtescicot Dleatnartier context O1md1sCOVET ye call 
be concluded from no less than three philosophical expireations 
Cle tiemae cay dino ssc lence. Ties ee core ce CX Did Ga te lOlsmy ida 
DemDLrouriiteto peareon the anductivesenumerationm e@ccount of the 
VOCMC@OtMm Tem oCLA VI LY OL SCLOR COR idsic wEle ren 1s tic 
Charactem or observation, in the so-called natural eciencess 
Wiewelemtne sprrst of Che inductive mii)? joccond, theie asgtne 
trans lationmotimwivace Ss obsemvedmtion mores removed: leve lsmor 
sostractionseae ObsemvationsiranesrelatedWto tthéoryeand vice 
Vero weliiraueethere 15 tChemmeatures ot theory-making wise. 
How is a theory made? 

Wiettiis) the (character cl Observation in science, J ltais 


Norwood Hanson's thesis that "given the same world, it might 


have been construed Aieeeven tly ae FAN Si DU by calle Lal eme seat 
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aeGCDta  lemieseript1 ons exis turowpunyestate Of atrairs. | This 
MULCip iI evi exists tor both thiesclassroom examples of the 
Vase -tWoutaces protile andthe world.) Varyine interpretations 
are Pasproduct, ofthe subjective, dimensi ony in the, context or 
duscovery.4 UPeonle. not their eves «see, Hanson, writes, “Lou: 


% Yrentanabyreactrons sare virtually 


wdentical, SO too, are our Visual sense 
dato ee Deore wo Onplacesiue tices CCI m0 SLOT 
UieedLezereuces —cO they must be in the 
interpretation put on what we see.'"(13) 
Form.exanplicy aaelewspapersheadiine scan, then ready A 
Sctentis Lo voaw se WnateOthers) Suspected’) in moting, the, award 
OPeawiObeImrTri ge sI0EChomi st 7 yetomGcrlard Nerzpe ro. Of ethe 


National Research Council. $14) 


Herzberg saw in the available 
evidence whatlothers had only ssuspected, In still other 
Gases, a) khemthevramous Nogendsoua ct pe sage NewlLon Sitting 
HiLie  aaieap plow troe ea SClCI Lt Pic bs COVUCIe 1s the resi) tot 


(15) 


COOds UChmOreserend1 pl ty. Paces do not precede angquiry,, 
ChOuCheI tetscenTecise | vothiss witecisenunerorive INGuCtive 
supposes. How could inquiry begin with the simple observation 
Ometoectse Be l0mclOrG. SIN physics: es ayoeobeoReneLOouUlIzn, 
NP edeoe UL seo .USeneVch abe glint luo. Ook 
Atethaines Untaleyou Know exactly what you are 
Lookin o. tor: SobsenVan Olea SelOsbDeeS trict ly 
Ccontnolled by Lererence, to Some particular 
theoretical problem."(16) 
No scientist does unplanned experiments. And only unplanned 
experiments conform to the ideal of unjaundiced inductive 
observation. 


Not only is the status of observation itself questionable, 


invaddition not.all of the language of science 15 composed Jor 
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rererencesuto observables. [tiisenot wholly defined 

operationally or empirically. Due to systematic requirements 
of a theory, some scientific terms cannot be entirely defined 
operationally. ‘17) such terms have been given a host of names 
ineludingshiypotnetical constructs, theoretical construces and 
TNeoretraan concepts. 618) 

TeOvetiLedimcOnGepts ores eacecording tO Carl "Hempel: 

Presumptive OD }GCLES. CVENts m& -*. Which cannot be  percerved 


(19) 


Siecle twasemudLeeclyeobserveda Dy Us. | even on a broad 


definition of observation such as that used in contemporary 


physics. 64% 


Nough a part’ or the meaning OL such concepts 
ioestaecdetm cerns, OL empl ritcaie retorences LO ObSservanless. it 
is only a part and not the whole. "The remaining meaning of a 
theoretical concept 15 Teduced py=rererence tO its Context in 
decheOnywrand. (Me svsSteml Gercduirements. OL CONSTSLency and 
inp Vac iy, 

Jiheormc ores la CONCeptssaresreduilrcd it etieoretacalsiaws 
and theories themselves are to be achieved) 62) BMP area tk 
LAVstme cow IMNdUGt LON LtSe lie arene ren tLvelld miteds.co 
CONS ELELUC Ive diva. ~ nheorets cal milaws .aremnot Sovlimited: 
they sare more. comprehensive. “Ihis as the ditterence between 
wOOdsh lotto mone wate, 1TOleSipeomln lt and Vay Solids body. 
PlOgt enone am Oulg 1 to tS Spec Mia eee LavitvyeiS LeSc= thanmethag 
Cre tiewlLidtiva ema neOre tical fon cCenusmconnect ODSeLVab les 
which are unconnectable observationally. 

Theme tipulationseot thes theoretical part OL Concepts ais 


difficult and reaquires decisions by Scientists over and above 
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the place. 

SCLenN Ut LCeLicory May ethenetore, srequire coine beyond 
what is known, taking the risk of asking questions whose 
answers are not known beforehand. "If one knew what questions 
could be answered, one would not need to ask them" since one 
tChenswouldmimplicutlysknow seh eur, answers. ‘22) Logask ques eons 
Cia tearcekn owns COsbeeanswetanieuuse contradictory, ‘They would 
aureadyvavemanswered in principle. — G€onsider the example ofan 
inVe ltt On, Say. ene COVkScrew. 

Pole it ewerenpOSsStD Leu FOr fia tiinVventOne = 
LODE ue t OSC manIOuUnGed DELOGEtOmten #1. Bis 
Onl March so50se theta particular man 
MOUUC MIU VCD te PaCuCOLMS Crew ot len «Linc 
observer who made this prediction would be 
Lior tS ineperLsOn at Omennounce, the gin vent.on 
OREPNCNCOPKScrewm on bULelt Nemmows about 
thiesconkscrew betore thes inventor pelas 
invented it, he,the observer, must be the 
EQUG MII VicILUO?. ocelot ile @ Grea Liy ee WOGK 
NOt anventLons dre. ime rincl ple 
predictable.''(23) 
NOtsonly must the vrisksot unanswerable wquestions be entertaaned, 
Duta SOuthemnisk Ob Sspeakin guinea mlanpuace which 1s only 
partially, grounded in observables: 

HuTbie lh eco Vanices iihoS Cle tit Bem LNeGO7 Vj CcOns BUG tl On gare 
Hotmthesprocess Ot san inevitable and ssmoothvuntolding J. euNo 
tieGreticalslawawas everetound'. by collecting sdatasand 
generalizing beyond empirical laws “until we reach theoretical 
ones,'' maintains Rudolf Cane ee directly denying the 
inductive .enumeratiLon conception of theyactivity, ofascience. 


As a satisfactory theoretical account of the method of 


Scientific theory construction, enumerative induction was 
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renderedsitseelassic Criticismebys avid Hume. His argument 
WastthaGatherescan be nov’sufitterentereason for us to*assume 
"that those instances, of which we have had no experience, 


n(25) 


resemble those of which, we have had experience. Put 


dipteremtly: 


premises about observed instances 


ofvempirical predicates never entail 

ceneralizatronsworepredr1ctions about ‘i 

mop Served ins tances..of sonose predicates. ''(26) 
Humes Ss oveasoniime GaSe Vveryesimole.. INOscontradivction exrsts 
between maintaining that "All A's thus far observed are B's" 
de SOnenn Smyetento. DewobSer Ved aresnot Bis. Wer domot wart 
pascuvely a Bhorerepet tions voOvlmpress Onsvimposesrecularities 
LNPOMBUS SEWeMacCltLVelVeLrye LCOMIMNpOSe reeularities upon the 


wortd. hod) 


On “thus ivrewete vs possibie to -unders tana that 
our Pesents ac foOnecs interpretations ons the world are 
PoechGal I apalomeuourhcr Onset Vatron Ol Similanrires. Blheories 
precedewracts. in science “freedom arom bias means having 
an open mind, not an empty ee, eee 
APCaVvedhers slows sOnder wel Nos Claamethat = theories 
Drecede 1aerowand et ac tSmeuomrotmprecede theorres, * like its 
opposite; isan exaggeration. Neither claim--that theories 
precede vopservables or that observables precede theories--is 
true. Science is not so rule-bound as to be always and 
imevitapiy one tor the others ~Andethateis the point. "he 
relationship between theory and observation is dialectical. 


TiemAGuuViEy ROL PSClences 1SenOLeTUulemDoUund a lhis =1SesOmtrue 


that even Hume's argument against induction does not bind. 
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Clearly for Hume his anti-inductivist argument demonstrated 
PeLOe Ca teOrre on LOsophical slim tatton, mot a practical ‘one: 
Inductivew@inrereneo’coes? on Bali@enesstimes this is eleare.) Pt 
istno™less*cléar that each*inductive inference cannot’ be 


(29) 


predicted: Induction happens. How it happens is not 
eléapy ilows then can ’theractavity of inductive inference be 
regulated? How,can what cannot be expected be required? Here 


the role ores crencespoliey seems eunclear: 


Oe Zee Seis wCotlomin Norma Wiscrence, 

Hevilgeckamimed the Context lot sedis covery (of abnormal. 
Selence, We olay mow CONnsider the geuntext.ot JUuStit1catiom OF 
motmialescience.. Here ethe moot omror (Scientq11c method! and 
bencCcminavcti ve chuMeCralLOnunasea place. sltids a. place: in 
Biome OCtatoOeSCLeNCe «10 talimecnemactiyity Ot, SOpenlce «lt 
is the persuasion of one’s (proressional colleagues through 
FUStLPI1 Gat. on that rightly demandse method calness’. 

HOCLEM Gi Cuals COV Tics sdOsenOteCOnsi.s t 

only@in=arsumentse®which arétplausibile “ad 

hominem, but rather 2n explanations which 

Willestandton, therrmown, secteperore=one.s 

SCLeitur ce COlleeCUeS ey 
iteaeareanecr tCirouch induCtion=by enuneratronea Jaw or thcory, 
MaveOCEN CeLOMUIeaSCIentist. ss iltSeCOUNLS NOt, at ally weWnae 
UOSS@eOmiuarsmthe —truth, oLfethesiaweor theory.  Thissis 
determined by testing it against the facts and the competing 
theories and by no’ other means. Discovering a theory 


inductively is possiblesbutliteissno0tein i1tselt the woole 
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requires utesting wand wtestinamakes: dattercnt demands ‘than 
discovery. 

In stes ema wea ttheonyedisshypotwesazedmanda its: implication 
for fobsenvalblesiWaretthen tdeducedmarAt ithe wlevel tof observables 
PeUNGOLYVCLStathenettested agpainstethe tacts. for confirmation or 
dvscontirmmataon. “oays Carcnana: 


a i Rtite Veheconvyenolas., certain empirical 


Tews willie also hold aa bre, predicted enpimi cal 
law speaks about relations between observables, 
SOutte ca nowes DOSS Dow uOminake experiments, bo 
see if the empirical law holds.''(51) 
TitSeLmVOues Kelp untcaWeconti. ration Por tthe “theory 91): in 
termsof tts ‘own requirements and’ (2) “asicompared*to 


alGewnaclrvesreompet ing theories. (22) 


lt asethus ithetee theory 
Cam We asimultaneous ly adeduGtiviegand empirically sound. At the 
MONS ooseuvaD Ie NeOLetL cai, level wan theory 15 Lested i avainse 
Comnpervinestnecries in tems CL prior probability, breadth» 


(33) Ineaits. Dare: bones this) 1s sine 


Consistency rand simplicity. 
hypouneticosdeductave Mecho ee” 

Migecivusep Ol > hrcanaDorscolmtnlat, Once More saAppe Opiates 
and numb by attared, the moc @onvo. an Inductive Scientific 
method doés have a place in understanding science. That place 
concerns the form of argument used in scientific communication 
and the procedures for testing these arguments. Because the 
advocatesuOmesclence policy marc largely slay people (Lt lis) these 
communications, these products of science, to which they have 
Hooked atomlearnrot thesactivutyvouwscrence. What 1S Sto be 


Jearnedserometie activity Opis crencemin, sOmcdoInp 1S the 
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becomes unacceptable when stretched from the product to the 
eeetvityeor-scrence. A commonsensi1 Gai notion of SClenti tic 
Method iS, importvant In understandine science, but it as not, 
as so many advocates of science policy would have us believe, 


Eheswiogle OF Sscrence. 


2. THE SOCIAL SYSTEMS OF SCIENCE 

Ihestolbowine seleetive examination of the social system 
Grescienecemakesslp thirecmissues deemed tobe ot relevance 10 
Sctence policy =) ney are (21) athe motivation of the 
Selle ou lee c /etieROUD Leal i1ON Ol SC lentitare etilonu.waird 
(2:3) the survival of excellence alone. Each issue is 


subjected €0°a critical analysis. 


(2,1) Motivation 

The incrementalist inductivist account of the activity 
OresclLence 1s Not phi losopliieall yweadequate Not surpra samo ly 
Meni Note smiles OClOLOCLCdL yy eaded iid Lo. wml on Lt Cat LO see oO. 
DOULCVmeareenOnMore ssUltiCLenimi im Lie ba eCOlte x tatiana Suet ire 
MUCUS Pe LicCOL Vy si Tlauus SOWNECGOItUc xt. me oDCiGla Cally. ais 
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adequate. Because the stretched inductivist view misconceives 


CNemilstittettion: DOr ethe aCthvity sOL cGlence it alsa 
MusCONGei Ves the MOtIVatLons soOuwundertakineg the activiuy. 
Havine misunderstood the manner Of the activity, it 
misunderstands what influences the manner. 

The approach to the stimulation of specific research 


that operates in tandem with the inductivist theory is one in 
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WhPChe tle sa OcuSeisS On, the motuvationeon scientists. So: far, 
SOpocoOd spine this stocus theyassumptvon is made that the 
ACUIViCVAOtesC lence 1s Ii kesothewmeraiiniianvwactivitres. such 
ASmarivin® ae cab. Inspectin me casmiiges or making a door, 

and hence that the motivations to engage in it are no 
dupfterent es sbasitecally invoumesocictim this 1S a. long way acound 
Say tio emonetal se ire ctlvwwite alewele LOMUne Glues t10n101 10W 
external control was to work, Senator Lamontagne said: 


through the market forces of dotdare, (>? 


Lhe wpresump tc long 1s 
thateitea higher salary will lead aenperson to drive: a truck 
ins teadsot  ancab, theneashicneresalavy may lead asperson. to 
this kind of s¢aencesgrather than that. This presumption once 
POSGmLO othe level (OtmapuDd GCOltnO Vols Valu etiie: nat Lom! Ss 
Capltal ets sce lavVemceccn Som GiViisiocT Vice COMMISSION proposed 
treating Lhe wbirings Of SCleniie Cc estare au the National 
Research Council in the normal way, ending its exemption from 


Eo) There followed a course of 


Duh ensciVy Lee scOnuilt FOS. 
CBhOmLeGtUres bv nl . Wk wrote Gl comm tne larresmcdent JOc. tie 
Notrcualekesearch COounch iy imawoircChahi ss oOpposttLon COs the 


(37) 


proposal was stated. Dater. the headsort the Commission 
replied, (38) More forcet ull yemtioughmeless speci cally 
LOCUSTNONOMDirIng. the clarnioneealietiat poOvernmen tesclen Ce 
be run in a businesslike manner received its most influential 
presentation from that captain of industry and poetry, John 


es Normal motivation is thought to be materialist 


Glasseo.. 
andmiencesmonetrary. NoyreasonelikesCreati vi tyr ls Seen toy, 


distinguishing science from normal activities. 
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ines belier in “the "erticacy or monetary reward “survives 
desprte the lone extant evidence sthat serence “is not “an 
SCV LY he the rest andetiariscteltists are not aetors 
Trkeethe “rests” "A ©1953" study "by “tire Unated States Bureau of 
Labor -otatistires found that’ for mest escientists the primary 
requirement in a job was challenging work in their own field 


oka specialization. 7"? 


CeLetcemrequlrTes creattvyity and thag 
EPeuCt esc “COMmMGnea Characters tirc. 

Mone Specrrica liye "corsider cata collected by NUW. 
pLOrer = py queSstaonndigze on the motivation andi attitudes, of $3 
LOSeCareiimy Omens tise fOr state sae Tre r Lure es patron aime tiie 


United Re ueys ee 


The questionnaire was self-administered 
and ‘the response of 88 represents 77% of the 110 scientists 
polled= “storer Ciritrerentiegteu the serentist as basic and 

apo trcUmW timc ree Thre l umGt tetas Ty Dems calc lice ocalre 
gearessed tie "Orientaticn Of the=screntist, py inguiring 
Whether tiersclenrist would preter CoOwreporG tindinys an “a. 
Proressronal"or 2a popular journal, whether *she prererred to 
WOLK On “probrenms eliportant "to the rarer and "the processor or 
POmC OU Pout TO =cie CVE rODMen UeOr LIC COTDUS OL Se rel err LG 
knowledge, and how important the opportunity to serve people 
Was™tomcne respondent. “Applveavron- ot the scale *toethe 
questronnarre- results ‘allowed@the "Classification Or “twenty 
apuliredeancu twenty clent basic Sserentists. lhe purpose on 
Cxaniirime oeoOrem™ Saata ts “this BlPerevca ls "Considerable 
differences between applied scientist and basic scientist. I] 


SOmeTeateaweapMexrsts between these. two abliesy "stil leereduey, 
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a gap seems likely between scientists and lay people. 
Moreover, theMpatternvotithenditperentrationvis one in: which 
eppl VedesSCLentiats approach mtnesnoGgnal portraat of Motivation. 
NOt sO toy penoOse called togthemactivity Of basic Science: 

Oniv= halivorsthe app iiedmseventmoisware sattiractedsiy the 
CONCeHt a tie aCLIVIcty yOL sclenee mon tie Other hand, wily 
three-fourths of the basic scientists are captivated by it. 
Diese ee Om De mSCCTiBIn «lable sO. ee Abready TiLecan ber seen that 
the paths 7co Che vespondents ) present careers have been 
cP Ce utr: 

Motavesc rom Onetien) Ob, 1syaccressed by Tablegor.,. “Here 
tThemrespondemts sreporteds thie stage Of research in which they, 
found themselves most interested. There emerges once again 
JeClGMeulite rence, DetWeens tiecmtwOmeroups. A ereater personal 
imvolyenent in therr work aswindicated by the basic scientists 
Chee applied ScCLeuLIs ts -<mMOre tial twice aS much. 

Pinally. in Lables 6.3 we see that for these applied 
scientists, who derive less satisfaction from their work as 
ANMende li witseli. Salary 1s muchemore amportant than 16 as for 
tie basic Scientists. Indeed, the cash nexus is selected by 
Oly eOne ti etieOtmtne Das MCrSelenbis eS. Ratheretiane Seeking 
Sauus tact von einomn-eticwmatemualmproccedss of the, taskyiscientists 
tend to seeksto identify themselves with what storer calls, in 
laters research, the Social’ systemeont ss Clence Sine y aca in 
frome that system recognition andy prestige which they walue more 
thamemonewe sence, /0% 0f thesespasic scientists telteumore ain 
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Researcher 


no Se 
Cited as most Researcher 
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content of field) 


People 
(CVn tuence: Or 2 
teacher) 
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TOCROm! (28) 


SOURCE Newocorer.. VResearch Onventations, and Attitudes 
Toward Teamwork’, Institute of Radio Engineering, 
Transactions on Engtneertng and Management, IX 
(LOGZ)eap. 61. 
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TAB RE @Onec 


MOTIVATION ON THE JOB 


App lave d 
Researcher 


Reported as iienest or bast 
DOI PeOrenintetrest i =the 
Tesco rch Process. 

"When [fhavePintesgrated 
these = tindines “into some 
tvarscrepaicture= yor nyse. tt 
and’ “never dose interest'" 


Reporin tha tat is 

nveDy Important, <o7r 
POLEUtMOS PeaNpotramc SLO 
PSccwilsarCONCTSetLe Way UST 
how good or useful my work 
oe 


Basac 
Researcher 


Se Gee 
SO (620) 
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Note: Totals do not attain tnaty because the answers were 
NOt mutually exclusive. 
SOURCE: Storer, “Research Orientations and Attitudes Toward 


Teamwork, op. 003. 
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TAB LESOnS 


MOTIVATION BY INCOME 


Applied 
Researcher 


Peve@ted thict ton tsehor 
utmost importance': 
"sood salary--earning 
enough to make a good 
iV 110 Ove 


SOURCE: Storer, "Research Orientations and Attitudes Toward 
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a person atthand with ‘different intenests. 

Thewseclas Ssystemtok serencess as complex as. any 
SOcietal subsystem. ‘Consequently, only parts of 1t can ‘be 
sketchedenere.= Its tulle presentation and elaboration would 
FequUrre-depDook i1tselt.” Fortunately. several such books “exist 
and need only be summarized. 

Themsocual sys tem ofescitence ss based on e€xchanves, as 


: 4 
aliesoctal systems are: based son exchange. \"2? 
(43) 


Cheat EV isc yar s 
the basis for the exchange in science. Screntusts are 
compelled to communicate their findings and ideas to those 
Few Others who can understand and appreciate them, ,even’ 1f 
PiesceOvlorcmarcsimaeinalry areaders ane tie future. (7%) 
Terenvuistswave cager TO, dom tits: sO aS to achieve recoOonit1on 
aca eWihat 1S morewimportant, reintorcement of their scientific 
TOM ELOy = iLcusSurance thdtethetr best ettorts are indeed 
welddner =) Hew iomcOGMUIt Ser casOmtictumiiore CXls ts, aaveny 
COUsiagerablerrace for Prloruty jin) making discoveries! 1) 
Because themsacicnimist 1s Treportinpe antruch that lives outsade 


(47) Colleagues 


haimse bb >’ Sspecedars Gal USthe more anpor tant: 
Wiopcanevaltdate, ones Glaim Maye also preempt 1t 16 one as 
NOLECarctiammliicnimpOrtance, Of one's colleagues, and ‘hence 

On, thems cie @ii @ecOmminiatysawitenhethey together represent, is 
indica fedabyethe eta Gt Ethatwone on sthesseveres jrchiticism which 
Ganibemmader. Of taaphysi Cal ssclent1s tes mthat oir cing ba poor 
correspondent or that of being uninterested in the work of 


(48) 


others: Themexchangeroh the Social sys témofescience eis 


by communication. 
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uTOoO many questi ons® frome outside" will 
disrupt the universe of discourse upon 
which the social system of science is 
Daseda v (.049) 
Lops puccrseiy the externallengecr oMlrom Cuestions «thac 
Nat Lond bescience Molicy proposes. minis 1S an injection that 
Couldms train some Crucial esecamseotathemactivyity of Science 
unless done with exceeding care. As we shall see, care and 
moderation are not the principal characteristics of advocates 
Of Science policy: ~cagermess: 1s. 
That money is not a guarantor of creativity has been more 
recently evidenced by an experiment conducted by Professor 
| 
CeehemeViLeS timo. Of etlles UI Vers? tyro. Wieerie 06 0 In an 
isu trulecCECat ive learn ingetask wecubyeGton did NOt per.ogun 
SyoONtiLcantly caiererently ine pay cand NO-pay Satuations.., Now 
Gideinereasine thewomount sO mOMcvyedLtterentiate pcNemnresil les: 
DoT ROrmal ce was vatrected only ebypruor experience wrth the 
Materials involved in the ‘task. 
Mihese resus ts einarvcared that ainsi chtrul 
performance by humans can be facilitated 
by increasing tami liarity wathethe task 
DU 10 bby pee en of external 
rewards ."(51) 

(ee) PaDup eca Caron, 

One bDat.tler cry ol "the midvocates oLescience policy in 
thearenever ending mailenarian pursuit of efficiency 71s 
duplication. Thus it is easy to find newspaper headlines 
that read "Avoid duplicated veseune nis) One ‘Money mci ton.ts 
(53) 


Wasted sin ouplicate rTresearch!: The idea of duplication 


in research is one which can reveal much about allied 
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goncenenuons ofethesacti vity eot esevence® The eradicationito£ 
duplication of effort has been made a goal by more than one 
invesitigcatromeof science policyaiae 

Duplication sediscussions usually consist of the claims 
tha Giduplveaeroniexastsy hater evsswastetul, vand that its? end 
~ wouldvusetully rechannel people-power, (°*) Deo Me hear ony ois 
understood in its commonsense meaning. The sums of money 
mvolhvextiaremyolven thought ¢te beteconsiderable. They are mots 
as showniby some comparisons made in Chapter Four and still 
others made in Chapter Five. However, that it is untrue may 
Demthewiedst rs omer rveayegaspectadt Bthis, Claim Od efareoreater 
Sen wureance Whenmwhi tUebarce mise Lheysimplememphasismon athe 
monetamyr dmmemsn ont 1 t “obscures whate should net bDesobscured. 
Namely, whaters duplication? 

Thewprescice, om tie Same equipment rat two Universities 
doesen Oem iyearnab thessamemwonkw1s being done at sboth 
Dlacesamao mime sbesseidocse Gancanetiat thessame peopleware 
PVOLVvedawatin bDOthewANGEthismrsean Important epoint. Byocience 
ioaealinad Cinly Muyo ape Opie ma) Creative, one.) hesunit oteanalys.s 
Ucawhichmethatecneativeractivity cen be reduced ws “the 
SCuei tl Sian OMetiemmachiitcwOrmncITes prOovect. 

Even if the same work were being done at the two 
ins talatuons Pethpsiedoes: not moan’, eas thes hastory “of ‘science 
seems tordocument) conclusively, that the same results, let 
ahonexexperi ences, (wi bh issue. Mlmiterent( scientists josten 
Wile sec themvsame met hin gsisan Gimportantaly different ways. eaine 


determination of such occasion is the key to much of the 
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dynamics of the social system of science, but they cannot be 
foretold. Thus some classical discoveries like that of 
penincillin mold by Fleming occurred from puttering around, 6°93 
After the discovery is made it may not be appreciated, even 

by thesdrscoverer.i. Thus ,.wkutherfordyhimsed £ dismisseds the 
ideasot atomic! energyiasiv talking moonshine." (°7) 

Moreovers@atethe resultsiweresidentical.,,) thermditferent 
personnel involved in the two locations would have gained new 
eaperience,e therepye qualitativelyeimprovines thes labore stock: 
Application of the word "duplication" depends on what one 
Ssupposese toy bes theaproper protucteofeseience! and! thes actual 
2etrvaity of Sscrencets Suchiisuppositions may sbererroneous:. 

Nomis ihes tel lowe trayeltersoiiduplication , wastes; many 
easier to conceptualaze. Does waste occur when a project 
Shor toad disa ony i tsippeals#oy lsothes botaisty, of thes etiortito 
Chateporntydetinately without fruit? 

Thatemany ermrorseares madetine-thesaGctianiye ot ScClencenis 
hietooeplainvemGountlessthproj,ecus, plas, © theors1esmandyideas 
die at one stage or another of their incubation, despite what 
are, often herculean etforts by Scientists to bring them to 
late. “lheyeidicsbecausemthey areguntrueje according to the 
existing state of knowledge. 

Pigdin op oOutewietaas not true by testing 1s central <o 
do science. Eliminating conventionally accepted ideas when 


they can be shown to be false is progress of a kind all too 


(58) 


acer Knowledge of what is not true can provide, moreover, 


a perspective which may allow the truth to be discovered. 
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In short: duplication in the activity of science does 
not imply duplication in product. This is true whether the 
pHnoductPvisenarrowly conceived sasyaespecific «discovery jor 
widelymastthe learmingtofeantinquirens | Whatever theractivity 
CiasGnencemicelt 1Senolkmeatye ormocxanples: histerians of 
selencewican seldomsepinpoin tethevexactitimerandyplace of a 
S€ven elt LOrerecovery=.eAtsin clesdiscovery pis ‘something soma 
_. zal: 9 
process which exhibits a structure and extends over tine. © ) 
wuss aduplicationsisenot always easyatoardentityartine ac& of 
Sreouroiers snOteaiwaysedelinittuves NOT thecninrs gat may Wot. pe” 
TecOsiuzaplemaswchatweelence™ the community fot science devotes 
Tuchs coerosmerroreeloesontinomouteconm 1cting folaimswro 
discovery, «What is more important there ustthat discovery is 
something that has tobe sorted out. 
Basreanhy, wthe patter .of this socmalgsys temot ts cience 
suscestsuthatethe: 
WeeshoesCientustyauniake thesinventon, 
Tequines for Nis work a deep immersion in 
aiprerexistine tradition. o§suchsadtradxtion } 
acquired through professional training, 
informs him of the unsolved problems 
Cont rintine wis  protessicm andstelis him 
Wwhatawiliwbetaccepbaple as tsoluurons ¢to 
them. Without an immersion in that 
thacmevon he could scarcely Operate sas: a 
Sclentist at all.) 00} 

G2 ome xCedvencesA lone 

The activity eobiscilencemi se asamuchtaecommunity taswan 
individual activity )s Yet theeSenate Special sCommutteeson 


Science Policy has recommended that excellence alone be 


Supportedein Scienti fre research ecom: Thesq ues tion es pageant 


('2) pohy-agun abeeeRe has onda gett es. 
to the. thee agh? Of yee a eele gon Bemetzegt 
i SiS, Yon Fe Pet ee x yo.*, owed igdtob avewlis forest: 


sasowaly s309 ie 20 yeaa cals apna) eaads a8 
eb. cielo pabsoh sided aua-Qmirree oF probteevito wea 


sy 


>: 
a 


i nea ote, wate bgitot edict cad dent 
eyhoioe 3 arene tedaes whey Lo) wiadd aq, 212 9 GhEAS eran 
OP ai ai od). edliae ,teiinokse gotta Ss 
at Py = « draw eid qo) ¢e>r. bspet 

ar doa sae) tisan3 quigesxe-9Tg ak Pe 

apelesadbirzg iguot dt gpbbers 2 Aa 
bovlosas ods. po. mes! >) £ 
qnbeselora eid gritasringes ~*~" 

ep det goose, ot Lf hiw-tete ars 


at YoPwoneeb tei oh.etvdspapteogal “ytog. 62 tented : , 


44 
>A te sate 
pid alter bap 
yoaeut om TuOcTIN : 
dbigas of mpisibat tres 


Pena 
al. 2 
ind “Tony, Eis gg Sekinotoe 


gorpius De eis 


ih ° 


guerre sige t0 wed 

7 ~~ *, 

| ange edema tetas ge..0tn nek dt oe wai 
- a 


G45 


in 
: < 
. 


224 


exceitence survivesalone?™ ConldvGerhard Herzbers have done 
the work that led to his achieving the recognition of the 
Nobel Prize without being surrounded by chemists and immersed 
iN Gnemrstry « Shadv=he been “the National Research Couneri's 
solitary chemist, would he have been able to achieve 
excellence (alt Secns sunli kelly and would surely “have “to=be 
PRO Vel er OT CONMomsense=indreates™ that "a "person with no *one to 
talk to about ideas cannot develop or elaborate those ideas 
asewelleassoneswho Could yeeihis is. -artersall;, part” or =the 
htstorrealsconceperon of jormine the teaching and=research 
function “of universities. ‘°4) 

Moneover, aeprinciple funder *the applveation "of whitch 
exceimlcnce saloncelsme sta busied: Selt-dereatinga., =r only 
established excellence is supported, from whence will new 
exce Brcice seyience ue lle 5s CLENCe = this eis MO msiial byquesitz0n., 
since creative science is very definitely a young person's 
genes lime physies a ey oung person se research paper 1s “More ot ten 
aecepted@bor publication’ than that ofan older sefentisee toe! 
NGM@@ollyewildiencweconorus for -excellencembe slost) but *also 


much valuable work would be lost by the support of established 


excellence alone. 


3.’ CAN SCIENCE BE LEGISLATED? 

The preceding discussion of the sociology of science is 
focused on “the middie and lower level units of analysis. 
Supporting evidence for the picture emerging there can be 


found at the macro-level too. At the macro-level the market 
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for inputs in research and development is a world market, not 
AaySevVLES -Of national«marketss she quality of.qualified 
Scientustseandpengineers andgharndwavewis adetermined.by 
international standards. They all went to a few schools and 
studied the same subject in the same way. All the hardware 
isemanutac tuvyed yaccording stLoacemmoen principles «by .a bandful 
Of Companies ~.  Whatuditiercntiapeswmational research and 
development set bor esyis motethewqualitys but.rather the quantity. 
ipewabselutewlevye leo: erescarcheandadeve Lopment.i1sy the key. (94) 
hence, .edvecates Ora Canadian mational sscuence miolicy «de 
give primary emphasis to quantitative changes in the levels 
of investment, namely the percentage of the gross national 
product devoted. to research and development and: the percentage 
allocation of that sum by the various sectors and)categories 
of-research and development. .Central amongst. the 
TeconmMmendatLions-eofythevoenatewopecial Commi ttec 1s .one on sthe 
Dereentageslevelshorti the, grossgexpendrturesmon research and 


(o>) Here the recommended level is less important 


development. 
than, the »manner in which it was derived., It was derived by 
Compawsonaewl theObheralabionsethoughtstogrepresentsasdesarabic 
state of technology and economic dynamism. Naturally, this 
Level iS sone. approximating,that of the United States. 
Lavdetiuei Cte ta ledvcsmthemtdabiG il iplessLonmwtla & 
quanteiatuvelyesina Llaryrescarcheandsdevelopment ,expenditures 
will.be;associated with\similar,.technological and economic 


Expansion WAS aweshavewalready esecensinaChapter Four .the 


evedence Stomstnase claim aS tindistings, 
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Not only must the claim beYresisted on the ‘basis of the 
avditlable’macronevidence.® It mustwealse be wesisted because 
UETOveGlooksethe effectshottabsolutesquantities ol purchasing 
power by concentrating on the relative quantity of percentages 
Chethe  oross Narronalsprouuetemminree pemcentso1 Gandada's 
gross«national product doés notleven approximate three percent 
ofpthatwoGnthestinitedastatesummeNcithersdoes ten percent. 

Aptachedmtosthis first claimeor the Senators? isa second. 
Witlesureurllabe, treated thoroushty amy themnext chapter, =i 
UseappLopulate tOmantvei pate some. of that discussion now: 
Gosnarzant ,ofnthenulvimate difficulties an comparing Levels 
of spending across gross national products leads the Senators 
tomaisecondmirecommendationw, Lt is that) industrial 
developmental research should be accentuated in the 
foreseeable wuture while university-basic research should be 
hel@sat mts apresentelevels., pilhisesecondyclarm 15 sadvanced 
on the basis of the belief that Canadian investment in 
WII Versity-basie sescarch wsedisproportionately high: “This 
Cl aimewi a bemera ti Cazcd si iest le mollowings chap ve,. 

Evem—mum thegelaimn were beyond question, it wouldsstii) 
be problematic as to whether it would issue in the 
recommendation(s) of the Senators, for external control of the 
balance between parts of science may not be possible. 

Beforemitredtinge ‘that question there is a prior issue to 
be considered. It is the Senators recommendation that 
university-basic research be left unplanned and allowed to 
advance though not as rapidly as industrial-developmental 


research. (°°) As it stands, this recommendation admirably 
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supposes that both basic and developmental research should 
advance, fiat there is Not am elther/on choice to be made 
between the two.” Pleasant though the presupposition is, it 
is unwarranted. It is because government is interested in 
Savive money stiat Lf 9S interested in the prospect of a 
SGLelcea pO eC) amici CG. ital tNemcOULse OF arglineg Foe sucn 
aq policy uUniversity-basic research’ 1s shown to be less 
wWOovchwht lew ihaneoricr torms Ol, the activitysor Stience , 180 
Weieculen ete se OlelalGertmes a 64s Tcarlymas Apri ie weg grit 
wasaclaiméecac by" aunumber of physicists that» this hadealready 
Dappeneds pslhey held that covernment funding 1oTr basic 
MiIvershey mescarchewas Deine gllowed to wecrease by the 
Simple expedient of not Compensatine for the inflation 


(67) 


Eacvors "The promise that planning would leave unplanned 


ao olvitre seule rrecteu, ju. en esa UpOee Lien specious." 668) 
Bette rsepoLte VEC mL Ware Lilele mal cmcOlU Cle lot eds Ons M00 
VolUemoCLenCe aia tO plan Pty ethene tie vacvelcul ural values 
Ol tbasi€ Scr1ence will not Lone survive. Hither basic science 
Wollebesclamimetod. or it willbe planned.» Certainly. there 
seo reasons CO, assume that basic scrence will be. respected 
MimGcilico mm meu ncmGdinadael alent sacle tib Olver ene TenCcmuo 
BoUcieomicumnre COUuecds DY sticradjecelVvem MCTC a1 M1oe toe Tera 
Grier =pararrapn primarily attending tO Inventions, fOr Iiiicit 
Durposes ender livcit @VeluLons ate mMentlonede tars ty 
seemingly being taken to be more important than a "mere 
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"Toutefois, il est clair que le governement 
fédéral ne peut pas accorder le méme appui 
a tous les domaines d'activité scientifique 
mais doit Aone unempolittquer selective et 
concentreé.''(70) 
Naturally, such selective concentration will favour those 
pantsmolasciencesthought stoubestbhesmost, valuable. 
Is the manipulation of the balance between various types 
ObeasGientatucsactivity spossible?taPerkaps not, 


1é there seems to exist some general 


(Di MUM OPES CLence stata tt, 15) cit? 1 eit to 

traiseyess Southat theresisgasnather we ll- 

defined lower lamit tor) scirentitqdc “size 

VETrSUSPe CONG GasazenOtmthéesoreup.,ine the 

Gasesotvallemations «| dy 
Thais 1s because, as we saw earlier, the activity of science is 
contingent on an elaborated and dynamic community of science. 
One part of science depends on other parts, and growth in one 
DaltiecannoesOurstrap ecrowlhaneallwother parts. 9 “Aboveraluae 
CDG rcmiceilmtic rn Leld Ole sSClencena CUlUlatTVye aCcretlon. od 
CONETIDULT Ons tliat resembles a pialewor bricks. \ Jbvery researcher 
in each field adds bricks to the whole interlocking pile) 

ineaewoclds Ot. COMmtLULCLIN GO deolog esmtiere have: Decnmmauy, 

Hou Uso xp LOLLe asi GesClencem LO tihesacinie Vements Or 
Daruisan goals by Concentrating on exploitable innovations, DUE 
MOterescalciedivar tic elike.. 

Let rancely enough, stlece = S UimLS Csmal © e1OL 
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Ligsecalabesi biustratedaby etakingeupstoesexamples of physics 


and) chemistry: 


At the-outset it would+seem that more, advanced nations 
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Invest MOremils the (activityeomservence,.. Further investigation 
by Price shows that "an overwhelmingly large component of such 
expenditures is accounted for by the cost of development work 

ve Levelopment work insaviatlon andwelectronics fom, the 
desi Olean  CONStTUCt lon Oem EO COLy pesmuOhemni | atary epro.ects- 
Bliewe xed Ure Sat huS rer ec tec cmsize 201, the military 
production budget rather tham scientific activity in “the 
nations concerned. "674) 

Price's data in (lable %024 yield a Pearson equal interval 
GOUrerauroneCOChII1C1ent between praportion of the world's 
Gross National Product and the world's physics papers of 
SOG ee asesShown in lable: O"55 The yspearman rank orden 
GOepmicrlent as) t).074 Between the Gross National Product and 
Ciemmstry papers thesrearsonsvaluesgrs 70080, while the Spearman 
PomtOno5. In thtis>ease, uSesof rank ordes, data ‘assumptions 
wevedls a clearer relationship than equalanterval assumptions. 
ditameoctiti1Cients of concordance are +0-#4Gfor physicsi-sand 
PUMocmuOm chemistry.) Hence stor physics ®@tite reonession 
equation based on a Pearson matrix is .95326 GNP + ifezo2. Sie 
Porachiempstry ttis 4929448GNP 2 0284945") 8 the hich tinverceps 
Valvies! indicate ‘that science may Lollow veconomic level y not 
Gdusemeartew A high interceptmindicates ashigh economieslevel 
Beterem@science enters the eavation, In both cases the 
Cangdtane residual as detinutely, bediow the regression =iine, 
physics -1°511418 and for chemistry -0.694414. 

The ‘relationships are indeed impressive. “Especially so, 
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Country 


United States 
[Sirs ars oi Ne 

W. Germany 
E.@Germany, 
United Kingdom 
France 

Japan 

Italy 

Canada 

India 

Poland 
Australia 
Romania 

Spain 

Sweden 
Netherlands 


Belgium 
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Figure 6.1 


Production of the World's GNP and Physics Papers 
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Figure 6.2 


Production of the World's GNP and Chemistry Papers 
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Source: Table 6.4. The original plots were produced through a 
BMD plot routine 


TABOR 


STATISTICAL RELATIONSHIP BETWEEN SHARE OF THE WORLD'S 


GROSS NATIONAL PRODUCT AND SHARE OF THE WORLD'S 
PHYSICS AND CHEMISTRY PAPERS 


GNP and physics papers 


GNP and chemistry papers 
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are not related to total population, urban development or 
even research and development investment. For example, the 
UsSsAethas 6% of the world» population and 50% of the research 


(76) 


and development. The (thresholdjiofethe world gross national 


product at which a commcnsurate return in papers begins is 
0.7%. 

Whateasittnus meanshis tthatevstrencth is *proportionedare 
SOneceiGasunesor artiuence. bavihusvesthardivrsurprrsine ys hat 
TSemone yampontan tersnthatea tcountry imust reither pay eatbasic 
enGnuanee Giceeorencvetecxpectetoncet joftetheystarting ikimeag 
Whethegror mottatcertaim amounthot basichscience (causes #a 
Haglaculayn degree oitleconomve prosperity cannotyvberdetenmmed: 
However, this much is clear. 

Ditweallathe \bastewserencesareas siiere can 
Dewi GlcwOmsl Om Lenwei) Ce dono tap @ bc y.. 
Hachsnatzron«emusteuse about Os72% of its GNP 
CoPsupport people whose business it 1s to 
advance science, and it must do so with 


whatever pattern Ghie poor Oo Mere Ts) the world 
consensus at the time."(78 


Thiswno0s tibasposgpantrof tass ciencerpolnucyecannotebemresutated: 
Therecise#a 
(‘ern tenelatively .smatiede orecvoteatrecdon 
that GOUMLriIes Naver ineithe matte ot she 
sive fand ditection torathei réscients fic hand 
technological expenditures.) Inebasic 


Scvencewmi lapped us theregustviurtiually wo 
freedom of action whatsoever.''(79) 


4. SEARCHING FOR A MIDDLE GROUND ON THE ENDLESS FRONTIER 
It may be claimed by some observers that the arguments 
And analysis of parts (1) and (2)@create myths about the 


intellectual and sociological operations of science, for 
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example, in its alleged creativity, the hypothetico-deductive 
nethod edisciplinaryeinterprelations,.impersonality or 
motivations This is an important criticism which requires 
AUC CU LON Ree. cS Gel Ease tO DemcraLrptledsa ei nsoObarcass \l)wand 
(2) wandaChaptereoeven Pater saconsciousilyspartake of mpth sit 
is not the conventional myth about inductive, objective 
Sel ecieirieumethod, sheld bye thewlayepublices .At,the very, least 
ites wae COUN tetamy th) jand mayesenrve «the, purpose sot wchecking 
the conventional myth. But the question remains, are the 
counter claims asserted above nothing but myths themselves? 
Pieavcomt ic Cidtetney atemtrequent lyeassertedaby =tieescleuticas 
WhOshavebasvested, interest in them,ejust asethey, are denied 
Dy¥evcscedwinterestSstosthe contrary. GNothing iseproven by 
Ghia te 

IWOspOlD LS CAleDesnace. guiulir Sit mCVehed tecCherCoun te x 
Catiomaresnotetully reali zeduinathe behaviour p0teSeLeleiats 
tncyeane stiliearcaculated.s)loethesextentythat i.deasgare 
Lelevant to behaviour, thes countereclaimsqmaysbe relevan tmto 
thepactividy sot ascience..poAdmittedily gathesesconventi ons gelike 
any other, are transgressed. Doubtlessly, emotions and 
HersOnality eet hectsescience.uthiseis eliphasized ineconsaderation 
CMmciSciplilarypSOCLalbza ti Olbandecreativity. eh VenesOs athat 
Sti chouistseverpalblyeaspanesto Lheseweoun ter conventions, tel. 
Usesomethingeot how the actor views, thesactivity and isyigis 
Onlyaparbially.wor.ented §1o itopeMoreoyers) thatethed raaciivicty 
can be logically reconstructed along such lines encouraged 
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available empirical evidence foucnhess on=these matters, tiere 
TsesOme oUppont stor the = counter@c lanmss as was seen in’ Price's 
analysis of the mterrelations orephysics and*™ chemistry 
Ivterature=in part (3) the*cases™ot™serendips tous’ discovery 
pointedsouteine (1) > or=the aspirations*®detected by Storer 
and @themcriteria of publicationementioned* in @2y 6802 
Serencemmay= not, bDemanwactivi ty siike@the rest. "eat 
cConeanury demonstrates Panysnunbeb Or UNUsualsy if NOU Ssinemlaim, 
Charaeterrstres wirch give that impression.’ “That thvs 
impression d1d=mot come forward: durine the hearings “of the 
Bamnomtvacne, Commrrree =should™not= be= surprising.  “AsS™iar as can 
be determined, the Lamontagne Committee, despite its own best 
SrvOresw aura NOt even olee) Calk™ LO ae wOrkito SClentaste. sha tied 
its parade of scientific witnesses was composed of science 
soln strators, Persons whoewere Once sworkine= Scien trstse put 
who are now holders of preoccupying administrative roles as 
NeadsmOredcparements Or INnStiiubes, OL tacuUlticseor Uld tSeor 
Programs or whatever.) * Such persons*quickily” come to» have more 
im common With other administratorsethan with*™other’ Scientiscs. 
TigsPisenotesurprising=1o0r this™iseties purpose Or sadminisStracvors, 
to’ administer and’ that means to get along with other 
Administrators elsewhere an the system, “even to” anticipate 
them." Scrence’ administrators are~extemmalily oriented: "heir 
VWlews»are not representative of those of’ scientists at the 
bench: “For example, as far as participant obsérvation in 
171-72" indreates,~the composition of the Association” ofthe 


Scientific, Engineering and Technological Community of Canada 
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(81) Mosteor 


(SGREBCiieis goverwhelminglyeascieneceuadminstrators): 
the encouragement that science policy receives from scientists 
comes from science administrators, as the Senators are proud 
to point aur Whenherniveizedarorgiailinoestotheanm from 
theabasiGryscientistscah« ut whomehe iseso “concerned sesenator 
Lamontagne replied that they might have attended even though 
they were uninvited. Had they come forward, they would have 
beeneheard yeMeanwhalewathesGanadianemistorical Association 
and the Canadian Political Science Association were invited 
begpnesent briefs, 84) 
Ltamaysbetthattthe val ternativestopen sare (mutual Ly 
exciusivewmarcmjointvin cexhaus auve. @el1 themascoien cagi aa yiewed 
aSMUSeLUlLmonemCcomtrTollable for 1t Vis oust Admit tediyatiese 
EwOmOp tr Onc marenpolar extremes eniiisehiasmicades ome 
eonncnt ates tomclitk Bthatethere gnus ty fommlogicalinecessirtys 
emis tyd sconpnomise (middie yeround. While @theepolarsconmcenticns 
Gaclivane stheaconsequence of®aglongeseriesio® aneumen tsemin 
contrast this middle ground seems sut generts for it is 
presented without the benefit of argument or analysis showing 
Pooeseiolprii ty. InStedd, Lo aS esimpiy clothed in! the all 


(84) Such a) view holds 


DULChOscw LC ioe. DLUralisctl Cum pragmatic o. 
thateeacnotmene,pextreme positi cls, DeGcause 1t-1s, extremescan 
Oily bes; atepest, partially "correct, rand must necessariiy pe 
Oartiallvetalse. Such May be the most generous! and convenient 
aidepacipiceccnrelus Om, OnenderiVveds Grom thewract tia tae 


extremes standing alone are irreconcilable, hence conflicting, 


and the hidden assumption that there neither need be nor 
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Should be conflict. However, the unstated assumption has no 
Support.  Jtsis just that--an assumption--one which is’ not 
made in these pages. Truth may lie at an extreme. Compromise 
may be the worst, not the best, solution. There is no 

Hogecal or sociological evidencesto endorse a compromise 
based, not on what we know, but on what is expedient. Over 
Cine eaucl ea sOlULTON ial Only cubate exiSting ditticultaecs. 
not solve them... “Moréover, any compromise will most Jikely be 
Cleswir ch cnpiasis PporcetvcUmsOcral UttIILY Ove tac laimseco 
SOrenuid CeCe lcGlimeiu. se Lesitabl lity willie pub id Callye outweton 
arguments about philosophical and sociological feasibility. 
Hencewearsumen tS avainSt Science policy as mow .cOncCel ved smusic 
DOCeDC mht ped meCOmrcd IDET tye “hey iusteal_sO CONPront itie 
PISUCROL dCeSin ability. (Opponents sot science Policy Gaunot 
AECOPeea=SClULON os Or eSCleCN tind Citi li Cyeawod les. ODPOsd ile —siGdemce 
DOMUCy -andsexpect tO be successiul.. “TOud0gs0 15 tO” admitecne 
most politically popular and philosophically contentious claim 


ot the advocates. 
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CHAPTER SEVEN 


BUGa GL ENCES ANDES G IPNGESPOLECY 


INTRODUCTION 

All concerned with science and science policy seem to be 
eurce d SON MONG ypOin ts pAthepcostsmotnsclence sare srisanas 
Goupanabive Ly, .yrelatively..and absolutely. “) COS ES sanemrs s uno 
compared to past science expenditures, relative to other 
current .expenditures, and. absolutely «in terms. of) the number 
Om SCLELEUS TS ye technicians machines vand journals ~anvolyed? 

Asmiulexexpense jot Conductin sc ithesactivity..0 mys clence 
MOULeSweseclence eis ecompelled. to uscekvevern soreater squnding 
from wider sere, Ce Of course, since the creation and 
So ars LOleO fapUD LECGaiIniVerSi ti 6S. 's.Gi cicemias wbeeiiapa hialvweand 
PidiLectlvwesupporled by athe publiG purse see bhi satapsongpuUb tac 
SUNOSeDGOVIdedmbthe salaries of sAulange numbenw.ot yscient 1s ts, 
provided equipment, so long as it was primarily for teaching 
Diep OSesrancndy aSsustants sin athe shorm @sesuaduategs tuden use 
Gradually, exclusively research-oriented funds were also 
peovided inva slimited ways. Thesindirect.tap.on publa Getunds 
through universities has not proven, itself to be altogether 
adequate since World War II so that ‘science has sought and 
attained sil) Vari ous.ways, more idilrectheaccess sto) the soubd ic 
purse. The well known contributions that science, scientists 
and scientific work made to many of the War's technical 


problems led many political and administrative figures to an 
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unprecedented interest in’ science. “This interest was further 
magnified by the Cold War, for it, even more than the shooting 
war which preceeded it, was a symbolic technical struggle. 

Not only did the size of the required investments imply 
ampublvc,. father itian a private, sources "1t was also impuned 
Pyethe ature Of SClence as” de public good, (33 Eas ae eu 
good because when once completed the results are diffused into 
che public reaim,. They cannot be hedd™ tor exclusive uses No 
PiveOL WatUree Gan De Patented. —AltnouUenh sucht a4 Scien tiaie 
breakthrough can have very profound effects on the technology 
Olwda Soclety aS a Whole, say an”™ the form of an” anventi on™ ike 
MicmiGaiotStOtMmem oll lat 1S Not in one Ppanticulam person ss 
Oreproup S interest to undéiwrite the basic’ scienturic researc) 
tiaiwevears slater would e€Ventuate in” the transistor. — ihmiseas 
SO because no person or group can be assured a large enough 
Siarem=ifeilts explortation to repay, let alone veward. tne 
PVvestmen@,  ltirOuun Lt 15 Tot™ in Che@inverest ole any an 
Peveretlatersli ets ily thes interest OL eVeryONC Ws) Voletd smc mice 
UiewUlscOvery would serve to elevate the” level” or tecniolorgy. 
apchanve: in whiiven ali “could share. “And* what clsc,e7P not 
CliiMer seetitcnchlass)c Circumstances On SOVETIMc us sLiNyou ve men) ts, 
lieshOcture @hiew iron ana Increasing COStS O01 CON VempOddiy moi emer 
means that it must more and more rely on the jealously guarded 
DULL Ce puLse er OT support. (4) Disbursements from it are 
carefully scrutinized, by administrators, politicians, and 
the public. ©) To draw funds from the public purse 1t is 


necessary to show a resulting contribution to the public sean 
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especially to the public purse, collectively or individually. 
Witernatively.;.one may show that, an undesirablesevent will 
Seclreit the Lunds are not allocatedsy Eithéraa positaveror 4 
Negativesutilatarian approach as) customaryes |The largersor 
Neves Tapidlysinereasingesucheasrequest ise! the moresdramatic 
evewoubsStantiiateded tS “public justification must) becauror 
example, the large allocations made to defence in most 
SCOunEL ese ice fiVelwa, life andydeath justifacation, angwhieh 
defence-related research and development can share. 

Losturme topthespubiaceand thespublicespurse forgrunding 
PiicCecmpub lic. eexteriale@controles-Thiss154S0,1n | twouweay se 
Bucci thebarcumentseabout the public mmportancesoa 
Selenium it caproducosewhachsaresused tOsj]UStityetundin geane 
gecepLed w taenesthere should be, on normal assumptions, public 
SOUtrOm Otethepactivityeod ethe, Community eOtescience,, regards 
TecemOLMLULGGNG. elie) te1S eimpoOrtantetomthespub] vce Chen 7 mca 
macrewthespubilic shouldshayve sayscorrespondingemeasure ofsconeno0l 
over it. Second, to the degree that public money is involved 
there is prima facte justification for budgetary control. 
pudee La nyaGontrol «can be yrestricted .to,Mmain taining jexisting 
BOluciessObeltecan beésused. totde sfaero, make mewspolicies: 

Ljealwaysiisetashionable toybelievesthat ohne 'sjowagtimes 
are extraordinary. As superficial as this fashion may be, 
serious consideration of it may be stimulating on some 
occasions. -For, science this may be one vofethose.occasaions iy IT 
is the thesis of this chapter that contemporary science is 


different from previous science. Quantitative changes in the 
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amount of scientific activity have led to qualitative changes 
in the character of that activity. These changes have together 
are ctedsthe matures of the’ products of science .i:The: work 
completed by the increasing number of scientific workers has 
steadily meduced problems, focusing Sanna communities 
onto a narrow range of remaining problems, which require 
extensive and carefully controlled investigation by specialized 
scientists with expensive equipment. Because this work is 
lsuad lveundertakensan cheranteres ts of Mappl ication») atihas 
iG cutheoretiuca Wmamportance., SExpendituires) on) at» are 
fuswiuouedswon the basis of 1tS importance to application, not 
Pominccry- ineseutrends have led ta the development ot the 
MCcdnOMmoclicnel mic steals: coming to the store over the 1deason 
Ghee l once wous: Iscientinsity, 

imones senser whet question ‘at handwauseerps rical. "ts the 
GontemponanverscLiviit yot Scrence, diistementiy arom that 
heretofore? However, to be answered as an empirical question 
ite wollen avemtorbpesaskedNomeacheidi Scipline @ But cyvenigeids 
Wouldinot dowebecause onelot ithe! distinetive meaturesyassented 
Om the: Gotemporany activity of science is the proliferation 
of subdisciplines. Because the phenomenon of the proliferation 
Om@isubedisciplunary Specialization is part) ofthe ethesis 
assenrcediet cannot bel wsed ws) abasisMmot proof..e insteadmnere 
the argument will be pursued at the more general level of the 
scientific community, where it cannot be empirical, but only 
anally ticitat ibestand intuitive at worst. Specifically, this 


argument proceeds in six parts by (1) examining the notion of 
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De eocleCo male Jat ienetracinee dts increasing prominence. 
Next (3) some inferences will be drawn about the activity of 
big science and creativity, and these will be implicitly 
contrasted with the" implications about the activity of little 
SfeLcice Pased on tite pia losopnical. and ssociolopicai® analysis so. 
Chap voreroiece (ae Founth conventional justi ications 10m pig 
BereInCeuWin) Der presen ted andscricicizeu. § (5) lwo limitations 
Clim epestlenecmalCRUTSCUSSsed Next, (0) In’ closing this crapten 
SOicepolLcysrelovant COnclLusStoNs»are drawn on the basis 01 

some assumptions about the exhaustion of governing scientific 


theories. 


1. THE NOTION OF BIG SCIENCE 

Nites the cualtitative etrect Or Dig science: Howls 
Decms Cl enicenUiiere rel tr trom: Ltt ve science? ‘®) 

mreomtvast# CTOMDT oe SC len ce mitt tessctlencter ls, tiaceactiy iy 
of science performed by an individual scientist working alone, 
Creanecicomecmuciye Ol a Lew stucents, ) UNt11 1]eCent decadesmus 
Wasstihis form ot the activity of science which predominated, 
Prenow monopolized the» tield. 

The work of little science was pure, fundamental or basic 
TeSCALcIV ee Having Littiesin the way Of equipment of Lacilieves 
available, little science was in large part pencil and paper 
work at’ the theoretical level, buttressed with the occasional 
experiment. More often than not the atmosphere was that of 


anuniversity. “Due*to the lack of equipment and facilities” the 


work had to be more theoretical than applied. 
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a. EMPHASIS TON BIG “SCIENCE 

World War II heralded many social changes whose 
implications have yet to be fully fathomed. One of these was 
eiesestabi@shment: of "the wdeasofihie scrence. It wasiin the 
SecondmWorlta=War that “the *notionvor project. or =teamsesevence 
Pookeio1 dwove r=thevconcep tron "of many science public 
aucrOormLt les science -administratorss laypersons alc Screntists. 
"It is hard to imagine a greater contrast than that between 
thewpivsrealsserences before and safter the "Second World war ,"07) 
One objective indicator of an increasing emphasis on the team 
research. of big science is the documented growth in multiple 
author papers. (8) 

Lekerche=mlayor proyects ofthe War, bilgtscence: today 
avtenpts to welbd= together the diverse ‘talents of a*team¥vot 
Hrd rdU sl yesspeera PezedeSClentLists anGepreces, Of Cqurmment 
WOrkdire —Olhe-aeproject determined “and selected sby sextermal 
authorities. \9) A contemporary example would be the National 
Mevonauti1 es -and’Space Adminis tratvon=im the United Stacess 

Bre =scrence has its"advocates “in’Ganada. "Afterall; the 
mission oriented research and the multidisciplinary research 
which the Lamontagne Committee has found worthy of 
recommendation 1s nothing more than big scirence, Ltrs big 
Science in that the projects envisaged for them *are “of 
considerable scope. Mission-oriented science is big science 
im theesurther sense that its ‘¢oaland™ direction fare determined 
exteimabiy pyethe authorities Looting= tie ball S*" Insorar was 


big science implies external funding, it implies external 
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HiveCcCVOlpmm MUI CLdisciplinary research 1s big science in that 
Deakeduiress the combining of theuski lls ofapersons from diverse 
jcUiSscipminesmine thes service (of thescogl, These alone. however, 
Bresniotewhatenuts the. bic! in big science. 

Phessi ze eotethe operation undertakensin a big science 
prov cct usmdelexmined Dye thevsuzesoL thescogl, andetheypoal 
Pomoc Pec Neme “to inalwalthoritvyesn Oleby ether Scientific 
community Hence, 1n two,ways the size of the big science 
project may obscure the amount of science being done. By 
Vortueeot thesproject's being iwellocstarfed,and housed, “the 
outward appearances may symbolize more scientific activity 
Pie See OCU LLY OCCULT ILC. BYE Vi Golce Ota cle ap FOC Lust O dure 
DeinCmcoteimianed extemal lw ethevomavebe eso Nuges and ida tise 
Poatmevenmunprececented advances wouldera llashortloietiec 
tance teat Zino the eves Of. layicrat1cs thesamount son 
Sc LeucemOoCccULrIDO sa COMO y . DUD poll Giese are )yaven tone 
DubetiempToOradesteresponsibilitieseand expectats ons. 
Subsequently. the policy is judged less by what it does, and 
sccompiashedsthan by whet it leaves undone. slhis latter 
problem has a continuous illustration in the lay judgements 
DasscduOlwsocialescience. # cocilalescience 1S aj udgede hve tic 
SuzZemUsldwamMportance) of the questions it eaves unanswered +19) 
Because it is presented with questions people always find of 
the greatest moment--namely questions about themselves--when 
it. falls short it leaves the largest unanswered questions, 
blinding onlookers to its record of questions answered, of 
(i) 
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In combining the diverse interests and skills of a team 
OLS creiGrs tsheelt 15) hoped “thattovgether they will be able fo 
produce something none was capable of alone, or in any 
SCID CnesiOntm On thre feitareseroup. Ins 1s? the nope 
pelmnrdasnest organlzation of ‘effort. and it 1s certainly 
eppMoprvace-inesome Cases. “It asmcertainly not appropric te 
in other cases, for example, it has not (yet) been suggested 
that the Mona Lisa would have been better painted by a team 
Cmrartvists = Where ‘then asi the “appropriate ? 

Tesartiseve exanple= or the prececdine parderapi nas a 
Sermrouse purpose. “Noone would? *assune™that® artistic Creativity 


would be necessarily issued from a misSion-oriented, externally 
(12) 


controlled.” multi-disciplinary “sroup of artists. It would 
Mnavesuo. pes prover. “Li Tay not be any more= sensible to assume 
Setciurrrce Creativety can be gotten througimtcams. “kt too may 


need, to be proven, though aside from the material mentioned in 
Ghaptem orn lattle=work Seems to have been done along these 
linesstandustrliesless hase entened thes pubine debate on™serence 
DOLVCY . 

To this point several considerations apply. The teamwork 
Of Missaon-oriented and multi-disciplinary research an science 
is committee work. When working together there may be some 
elevating synergetic effects. What is perhaps even more 
likely and is certainly more well than synergy is the 
achievement of the lowest common denominator. This arrival 


at the lowest common denominator can be especially humbling 
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in multi-disciplinary settings where the highest common feature 
of the participants is that of being educated laypeople. 

Indeed mission-oriented, multi-disciplinary research 
eirort ss of tenstake? pridesini the: ordinarinesssof their 
Participants. Ailtvercs 1s, littiesmoom cori rtuo0sio0: perniormanices. |! 
As a documentary film from the Monsanto Chemical Company said 
sevenal vearswago:t “'No genuises: heres ejustial bunch’ ofiaverage 


Americans working together. "(13) 


ves Gne sa tid tyeen d 
productivity of) such mission-oriented laboratories as those of 
industry are not altogether positive recommendations for more, 
samibanly organized, ~.research., “Even)whenray Larges firm spends 
SUS tliralisumseoneresearchhandudeveiopment.. atimayis ta 1 


Daa 


fa TGUnt atenOsits Of GSe ew a deast comesmronms outside. 
Scrucy loon the meseanch! and) development activities: of the: Dupont 
Cappocamoneun themUnitedrStates found tthathitsereseancheand 
development) budget) increased thirty-erght fold from 1920 to 
LSU withoutmanys increasetany the’ number otgaunventions 
penema tied wi thing the firm, 19) 
Furthermore’, and most simply, no committee ever had an 
Mdcaewaslndiviudualse haves ideas, tnote teams: tTOnce®thel wdeay is 
generated the team may be better equipped to exploit it, that 
ismLTUC LE DUuLeeas a team it may never have am idea to explore. 
Perhaps it will not because a committee of equals 
functions by consensus. Decision by consensus means that it 
functions very slowly, very conservatively, giving pricesiot 


place to more established ideas and individuals, theamore 


established the better. No’ mission-oriented project injsats 
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search for new ideas and applications is ever likely to appoint 
as its research director a known maverick. None but the most 
esrabiashedmscientists arérinvited tosparticipates «'Theag 
gdeastare those) ofethe mainstream of their respective 
discipiiness GAtterjalds anirespectsoteany estab lishedyadea 
Oneindivuedualethereris,. already, alprimasfaeieeconsensus, much 
easingrthemcomnittee!'s otherwaseyditfacuit deliberations. (1°) 
Moreover, because, however labelled, the role of the 
committee:is administrative, even if only over its own 
Membership lanonescienti tice criterrashbecometdinrectilyeencaged. 
Hieseperiverwapare* administrative and,.perhaps, enmforcedsby 
the scientists themselves, but enforced nonetheless. 
Wdmanrstratiwes criterzagdnaturaliyitend, teabetthiness @lhaings 
thate@eanabe added@ and subtractedwand®totadledrandipreservede 
Poe veavembOON Keeping Criteruay Gini seshouldanoetybelsurprisins 
béeGauseswhen) pecléd back to its! centres that is what 
dawilteseration 15 ,kultamately .gadherimpomtancesotgthe imedsury 
Board and the Auditor General should remind us of this point. 
Bookakeepinoaveri teria awrequire \clarityyrprecésion .wexpiicie 
Dianne eschedulang, -allwcriteria@which themactivity ou 


science cannot meet. 


4. JUSTIFICATION FOR BIG SCIENCE 

Most big science is, directly or indirectly, supported 
for military purposes. Many such projects have been seen in 
Canada, including the Arrow, Dart and Stol programmes, to name 


but a few. Despite the difficulties with such programmes as 
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these, big science has many proponents in the present Canadian 
Situation, including the second Minister of State for Science 
and Technology and, of course, the Chairman of Senate Special 
Conmrteeces Climoci ence Policy. (17) 

Usually big science can be understood as being advocated 
ropmone: OLCtwoRreasonsk TPirses ttorgitsea llevgedcabida tyato 
deal with a particular substantive problem. The problems 
mentioned in®eonnection with big science in Canada arecot 
course less audacious than those of the United States, but 
GrevearemalSOomlessa speci Ch eior: examples urd anudecay won 
transportation. (18) 

iievrer1senoeditficudtyPinsdeterminane when aesutccess iad 
Woonmadvente las occurred, In contrast, how could we ever teil 
PeGdilada sweirgiccontinentals transportation. problems were sto 
DeasOLVedAmeArcer.s ala @arestheytnoteungconstantt political 
ee D Oltintec aimamx, SOM cons Lants that sites. not even clean 
Bitatecnemissue, 1s a, technical one or avpolvticeal one. Bierce 
one need only call to mind the compound mysteries of freight 
Tateseasmam present example. As a future example one mieie 
GUlsidcrathewtransportation of resources trom the Lar Nontn. 

ihe vem smaesecOnd. Less partleularustic wmorerdit ruse 
pistuetcay One Of Dip *SClence projecrs: Witch has s 
Tepresentatives too. “lt is -that) big Stience projects shoudd 
be undertaken for the purpose of building a basis of experience 
which would prove valuable in attacking other unnamed social 
problems. (19) 


When the first justification is thwarted by the inability 
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to point to unanimously perceived successes, the second 
fst irreatien=serves. And the sfirst justification doesmrun 
thin “on specifics: in Germany where’ a”’science policy took 
inchoate form between the world wars a number of mission- 
oriented, “multi-disciplinary "research projects foundered 


(20) 


Without success, in the wnitedestates baie science worms 


beinemorver a= second look; much more critically than ever 


before, 621) 


and in Canada when asked to specify in concrete 
terms =the “advantages “of big “science, “the Research "Director of 
Giremoeronceeeouncr) of Canada, "Pr ely NeTacvart-Gowan was 
Scrm=aamruredaly=iulable =to do sont ee) The normal response to 
wceara wie strom =as = tilis "Seems to be =LOe Der the question ens 
in this way: 

"Gonegeressmen who démand that the N.A.S oA. 

produce specitic examples of Commercial 

UvumiT eau oMmPore space technology cai li to 

appre Gvate the broad sweep of overall 

tecmiological advance from the space 

ef torts (25) 

irsese coud. C1 ltUse sUStItLCauLOl nas eaemoOre sp Temi sc 

Vemo1onumlLtwise that technical spinor ssmot bio Science proyeuis 
nave so dramatic an effect on the Economy as to warrant the 
project. 624) So far as can be determined the. impact of 


aoe! Against the 


Spinbotesunasmnever Deen precisely Calculate 
assertions thatespilotts must exist and ergo mus tihave sa 
considerable, positive impact, there are three criticisms. 

The three criticisms are alike in being predicated on the 
assumption that all big science projects are influenced (read: 
dominated) by military consideration. 


First, some industrialists in the United States have 
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complained that military big science competes with direct 
industrial research in attracting skilled labour and pulls 

the local market prices of research equipment upward. This is 
a complaint taken seriously enough to warrant repetition by a 
former Science Advisor to the President of the United 

states, ‘49! 

seconde eandsrelatedeto the matte naoterescanch= costs. on 
belalimor tuhesspinotte thesis M@tvis*said “that government 
projects will lead to more rapid progress than would private 
commercial projects because costs, which would cripple even a 
large private consortium, do not deter or impede government. 
Having purchased more rapid progress in this way leads to a 
fUrCiCraimoe1cativonm., “It 1Sethaterescarch supported=pubii]cy 
Vilimenenepetanead Of 1tS time, @thussproviding these c¢onomny. 
with knowledge not otherwise available. 

Noesethis meanethat such projects Contribute to economic 
Puonweinee NOtsNeCescarilyv. Precisely becausesthey*are advanced, 
bioesctence technologies are increasingly ditricult totadapt 
fOmulic -exus ting eclv1 lian fechnolosye.-)) Burthe ree due*toethe 
backexyounda Melataryspurposes 2 thick security *iulter keeps 
many findings under wraps. 

Additionally; because mission-oriented research is’ so 
Spocrficwin direction, “the technology produced by it will be 
So precisely adjusted that it cannot be transferred »to other 
BUD Li Catone mUlGeRp se SDeiswaimedeat creating information 
needed to build a better rocket engine, it is likely to do just 
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Bheminliss Onmetie tower sthesspinotfssi twill produce. The 
MOnCRGhLUCTehiwit mis. the lesssbroadly effective it wild be. 
Moreover, because it is developed without severe financial 
restrictions due to its defence purposes, many of the 
available spinoffs cannot be manufactured and marketed at 
POxS LO GOS eand 6p GLCe levels, (49) Thesvalue tof espa Onis as 
yet to be determined, and there are reasons to doubt that it 
would be as high as the National Aeronautics and Space 
Administration's public relations claims once asserted when 
tic vVecOlneds tne word, (39) The sValuesofespinoris, Mayahavemboen 
OVeres t mated: 

What eus amore sache; nurnpese OL having spinomsamay ube 
mistaken too. It may be that the technological additive that 
Stor esmrepreschtulave .On.y sda Mareingl NOt. pCelelal wipe 
onethie economy of apeauntry. 

Tieueacane DesnOsCcoubt thatwinm the veves wot thestoerenos. 
advocate sofsscience policy.in Canada, Senator Maurice 
Lamontagne, research and development, and technological 
innovation are the sure route to more hasty economic growth 6*4) 
Hence, the Senator speaks of a "new technological revolution" 
inewhich ‘the inovacive .orocess will be the centre of economic 
growth." Consequently, "R §& D activities leading .to 
innovations will be a cause of Prove oe) 

The assumption is that an increased supply of technology 
will push the economy toward growth. It is another pivotal 
assumption about which expert opinion is divided. Much of the 


traditional economic analysis and history holds that growth 


sail, ebbontge Bo oirtes, oat S SI oat cen’ 


oe 


nee apa 
spt qi bso 
wang lesa 
re ee oan peur? roe 
oe a 8 ‘bina. Leo Wats en anes 


a9) tele Pthtab.@?) oben st, 235 exedd ban , he mhur oteb od 


hte De 


“gels tovet ino igetapdaar’ van” 6.40 cienye var 


»inennee to orrkes ; ete of fliw 222074 oebtevontth, 


suet avt3ibbn: igri gatendses, at aade)ad Yom zt: nay 
aqas ,tetdaes. a 300 Laban rtd {itp oval reseonees 


tcgnexod @ta- bo. cove (ond, 1! Sots Sas wok on,od aks 90 


; , owe ty rmoavep “isnt. clar 4 Biot T1ie oitvs 


cquteadess de atayt beeewrant’ at aa a —- . 


soads ban sabsuano ter (eam l ral eda va cnt ‘6. bl 
sodw beg totam, e219 eaheto one In ot oiteiug (2'no basa 
ove. yaa Sihnaige-te 3ube4 am > (08). gacw: 24 bonis 
i) (Ss ie ori teee bes nn 

> 


i - j 7 


og YR #t ueies aie to. o2og tg ode. vorom ad 


a ttauo?, & - hae 102) 


pit AG ¢ 


Terie . sot0 09d bean ‘a (viteg emo kst - 


Lapigedoudaed ice dnamqol ered. bas Hoqeeagr 


¢ 7 
1S at 


ns aniinal eoitiyisew hd aD Gdaoups 
(SE do dgvorg .t0 ater 28 ad v4 


« 


‘ 


poe pach +e 3h — res 


261 


is the result of demand pull and not supply push, as Senator 
Lamontagne would have it. In the absence of precise evidence 
the advocates of science policy push the payoff point into 
the future, thus making its being tested impossible. This is 
rather what adherents of basic research do. According to 
‘certain studies by the Organization for Economic Cooperation 
and Development, demand pull, not technology push, issues in 
economic growth. (39) 

Many Canadian big science projects have been started, 
fewer have been completed, fewer still have been completed 
successfully. Some projects became co-opted into American 
efforts, as with the Queen Elizabeth the Second telescope, 
others are cancelled in mid-stream, some are cancelled too 
soon, some are started too slowly, others are concluded but 
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ihismmeans that asnation, ottentmign& be 
better advised to carry on some major 
programme, even) when the objectivesvare 
Olive provisional or subject. to later, 
reves OnRe tiane coe wall taLo re deminigave 
Stucaczvessto establish that they “are the 
absolured yarecht@cholces ..e Thea ifutures 
attereall. ws larcely unpredictable. sand 
a nation will be better able to cope with 
the new and unexpected if it already has 
on hand an establishment of advanced 
Capability tian ait aeitas eto oStapt. irom 
Squarewone."' 


The contractor's dream, the taxpayer's nightmare, is this sort 


of Russian roulette justification. 
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5. THE LIMITATIONS OF BIG SCIENCE 

Bor two reasons’, turning to big science for salvation may 
be an error. One reason has to do with the technology 
movolved in bigvsicience and is practical.* The other concerns 
chews ciencesilivolved tance. is theoretical. 

RecaucsomruswaiN 1S capplicat tons =pLoescience relies=on 
technology. The bigger the science, the more advanced the 
technology. The goal of economic growth and well being may 
pemlostsit Care 15 not taken here. 

Endeavours to develop products and technologies in one 
field through big science may have offsetting, obverse effects 
Mmorneonetields. For example, Canadian attempts to perfrece 
a marketable communications satellite technology may succeed. 
Weereat revenue may be gained from the system. But this is 
aecaanethe e€rtects of which may be offset by escalating 
MeovMenromloetheslinited States for'the use of rocket dauiciers 
PMemOLDhtutheesystem, rocket launchers being ay technologysmot 
developed in Canada. This is not, however, the most important 
issue with big science, though it does indicate what the main 
issue is, namely the connection of science and technology. 

The second and more important reason that should dampen 
pists tasmeborebipescicnce 1S (that 120 15 Conservative -eaIt 
constitutes the application of extsting technologies to 
particular problems. In order to use existing technologies 
it necessarily assumes, and therefore depends on the eatsting 
scientific theories which define the reality with which that 


technology was developed. In order to apply the technological 
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Pnodtct, ptiepsc1ence underswhose imprimatur it exists must 
beghelde constant sataken.as)given. Yet, 
"Many great discoveries are characterized 
Dymthe exten G town ucieeneyvecontraiiet 
DieViouswscl ent ic option wm nethss way 
they open wholly new territory. Working 
Ingtenms Ofsemustinoshbeiaiets tends to 
yield only improvements, not basic 
discoveries either anescience: or 
technology. "(36) 

Application forecloses the two key areas of scientific 
Greduuvi VyYotne econceptudiizabion. om reality and the theory 
IMNteured 1 suppone of that conceptualization. They are 
HOLEGLOSCUsDe Cause: to DmODemaAndmalp. yi ta tara SDeCit | Capoilitaamas 
brgescience does, means that all other points must be held 
fixed. Were they not fixed, their movement would shift the 
POlierLi ee sOCcuSs. 

Pome Sev Vaso msc leq Cry Sally td meme OR (1) eal bore dice 
COusStzltais NOtemerely waumattlet sOimsayinossO, | For example eal 
CanceiarescalCiel ie may ebeu thatepuLe: Leukemuas OCCUrs Ji oni sole 
ineonewld LUlonediuseasedaratsem by Lam thes larcest part soled 
Cancer project mucht go to findims specimens under controlled 
Gola hiuons spr bact ica | lV¥aeD lees Clelnce meds atid Gram Vast.) UMIDC s 
Obevariab tes muse be controliledewhiJle, avery item are 1Solated 
auems ilo leCmolt ss, Oi a tLentd Ol. meal Gees mul Cmruild te Ue amici te 
numbers of machines and persons associated with big science 
aLeomUOtle anOldime, Variables. Cons Can tue | lileyentLO UeG Delite 1pm, 
discovering. They are employed not so much on the project, as 
on protecting the project from disruptive influences. 

Bapmscvencemis ConseivacivesDeCalscel tel seClLCUMDelecmh)y 


(37) 


the weight of a vast body of conventional knowledge. He 
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Sarricsetheswerchtein the hopes OteHindiseapplicationse sot 
notsoverlookingstany possible application.*'Carrying so great 
aawerphtestows Fits pacelto avwalk® which tistnormal sctence. 
Peecepend= om theory) pit does =notsacdeto it, (38) 

SOecvoositemay dependfonathe pubtscepursenenot scomtribute 
to it. Since World War II there has been an unparalleled 
prow ch wineserente © Mostiof ivinoessctentists have ilessmthan 
Comey earseexpentcnee Tandvaneethus in ithetprime ror (theiramost 
productive years. Ninty percent of the scientific papers ever 
published have been written since 1945, (39) 

Notioniy has? the yamount vot tseientvirctwork avai Lapie 
wicteased, bDUL also its’ accessibilaty has increased. “Through 
improved transportation and communication, work done anywhere 
im Cheuworideais ,avai lable. \)Andonce facquirred (its wide 
dissemination is only a xerox machine away. 

Theseseffects ron ithevactivity and®products cofescrence 
havewnO: ecOuUTSec had vimpilicationmsmirorethescommunitysoe seiepnce. 
Biescems esate towsayrthat ithe talreddy vei entadiscipline Fin 
Secu silcaaisocup lines Shasebeentincreasedt yalicreasedelevels 
OLetundine@and thelincreased mumbersiofvs cirentistswhave 
doubtlessly led to better administration of the community. 
Specifically, external aid has certainly provided many a 
scientific association with a permanent headquarters and a 
secretallaurandfon joumal, slogether@or separately, teach or 
these would bring the association's members into closer 
Communication and community. So too does attendance at 


conferences, which is a favourite use of external funds. Added 
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to these specific effects are spillovers, from the larger 
society, which contribute to the same point, for example, 
increased geographic mobility. No longer does the average 
Setentrst, sor DUS driver, Work Morethe *same=insti tutroneror 
a complete career. All of this increased communication 
presumptively means that there is an even more intense, common 
FOCUSMINeSCILCHItT Lic disciplines mein empirical indicatoreor 
Girs= OCs Micht=be the rejection rates ot joulmmals: "ine 
common focus of scientific journals have always given them 
WUcie LOWel= Te 7eccron rates thane those ol the Social sciences 
or humanities. It may also be that’ their rates are lowering 


over tine ae 


6. BIG SCIENCE, THEORETICAL EXHAUSTION -AND POLICY 
Mic iitcomey Clem OL SGVenUl Cc UNC Omlecmin me todays 
Moone uriealtysenlarced world or SCrence=wrin be much shorte:. 
perhaps geometrically shorter than they were in bygone days. 
Bbecasestiere are more §Screntists alive today than ever betore, 
ade bDecauserticy are in the most iaCtive, Creati Verycara OL 
their careers, accepted theories can be and presumably are 
pbeimp normally filled out’ and” exhausted sooner” and sooner; 
Corownrerup=pertous Of abnormai science. The number ol 
Boventlrtrcepapers in extstence mow doubiés Verve teneLo 
fifteen years, a growth explosion exceeding that of the 
Population eacce 
Some very rough indication of the lack of productivity of 


big science can be found. We assume that the trend of 
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contemporary science in the United States is toward big 
Science vand that indirect lyspatentsearesaysion Ofenew ideas. 
methesUni ted Staresathesnumbersor scientists, and) technolocists 
quadrupledyirom 1941 to 1958. ~Atuthe same. time. the number of 
new patent applications filed fell from fifty-three per one 
hundred scientists and technologists to twenty-four, a 
decrease of over fifty percent. It seems to have become more 
diftiicult toeiind amew, idea within established Ganvent iene ues. 
ihat weslaypeople \doynot hear about abnormal science in 

OUT ScCONCeMpOTaA Ly SCOMmMUNA LILES [OteasSCrence 1s antenes ting in 
tesci i.  Appanemtly, MOStuot, presentedayescacnce renains in 
normal stages and has been there since World War II, or 
eamliergacespute the vast increase, in’ the amount of scientitic 
workebesane;done.. Certainly it is safe to. assume that a 
Sci citi icmce vOut Lony would’ haves madesatsel f9 known, to taypeonle, 
a5 stheyvidlwaysehavesberores bys calisingecontroversy in Science: 
That they have not made themselves known perhaps means that 
ChevahavewDOteocGcurred,eamt does not mean thate theyahave 
occurred and have been withheld. As we have seen, scientists 
SuemLOGRGCAPeTeALoTedcClaimeronethat) toshappcnee es huseieme 
magazine could report Werner Heisenberg as arguing against the 
COUS tL EMGta Ongodt : 

ieee eCVCURDNOPO Te anGemoOremcxpenoi Ve) 

atom smashers on the ground that little 

more of a fundamental nature_can be learned 

of the subnuclear world."(43) 
Meanwhile, molecular biologist Gunther Stent assumed that all 
Dacicaduestions in that fieldsaressolved ormwill besinmtic 
(44) 


hOLesceam le —tubLWre,. The same conclusion is reached by 
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another participant-observer who says that: 


atten thesthiviveraieveansein athe 
beginning of the present century, we are 
now dragging through the lean and infertile 
years, and looking for better luck in the 
Me@EBSibOecoNGtie wr . theoveticalephysies 

has made very little progress during the 
Lacteturec decadesune am muta) 


Australian Nobel Lauret Macfarlane Burnet drew attention to 
one sign of this exhaustion when he wrote: 

Utes eicl Lumina hin @abomwatch how, #2S «soon 

as a new phenomenon 1s vecoonized in any 

field \orescLence ,Vthene eis .aeswitt 

mobilization of dozens or hundreds of 

scientists who can cheerfully leave their 

CULYENMER research (aChiyity «to Ole inate 

colderushs..,Clearly sathere jaye more 

Competent —SClentists than) there are 

OXGhtipegicn aapnod lems @ror studyal (45) 
Dit ietmaOesmeyvenwmrurther, asserting that ninty-nine »percen tao 
EheeScCrentitic veneralizations and applications which can) have 
amvecaGinerOn wumalm a:tairs have been made.= They needy oniyweca 
Demucveloped, 4) task independent of science. 

Meanwhile, Derek Price has suggested that the phenomenon 

Grebroescience may be Neralding a crisis ingthe erowthecuie 


a3, 


hOGEsclrence. Certainly as big science absorbs available 


Binds meOr SCrenticic investment, we debilacates@iitilemsci cite 
which provides the theoretical underpinnings of esas 
Admittedly the preceeding discussion of big science is not 
a single coherent argument leading to a decisive conclusion. 
Rather 1t is a series of arguments which can be interpreted 
in one of two main ways, either as pointing to the need for a 
Molucy stomapply cxisting science, ya, technology POLICY OX ELC 
the need to re-invigorate basic, little science through a 


non-directive laissez faire science policy of the pre-World 
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Vomeruerype ss Wiat iS important to notice here 1s that either 
conclusion rejects the idea of a directive science policy 
Wich occupies so central a placeminethe minds of :the 
advocates of science policy. However, either of these 

Gone Lusi onsacould (be.consijs ten tw thea reduction ,of 
SerecvuwuLte sinves timemts, on the one: band’ to channel finds. to 
eechnolLocweandson athe soother to cut .outsthesorrentationsd® 
Selene cove llseraduate education, mtOgbic science and to 
neauces Che. comp Lacency jwhich jtheszeasy.noney, dayseot bageseitience 
Dreier slLoweralevel of funding without direction Maybe 
preferable to a higher level of funding with direction, and 
tits siamese sciio1ce to be faced on the basic sciencesside 


GeescCilecuca policy. 
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CHAPTER EIGHT 


THE POLITICAL ECONOMY OF RESEARCH AND DEVELOPMENT 


INTRODUCTION 

NOWSIGe1SMtime to e€ontront -onevorthe@eent ral assuesein 
ehewGaladlal «consideration or sciencespolieys “lt is the 
claim that Canadian investments in science place an inordinate 
elipveasissonsthesless socially benetictal activities sand 
ecerO ro sor Science at the’expensemot the moressocial ty 
COUnecCLCCmaAlTCass sopeClrically Mihai sechareed =tiat =imves uments 
are excessive in basic and government research at the expense 
eimceve opmental @andmindustridl@researene "Upon tnespasis so. 
Bintcmeldaieeaevarrecy OL Changes in tiesCanadrtan patterns co. 
Mivesilent 1s acvocatcd by many observers. Betores these 
Beuerndativessugcest ions -are attended to,"it is necessary vo 
SonMlepiriceomtne= clan which -clves= themelites =Berore=conpe rine 
preUMeltseroOn change are examined, 10 1S advisable to -ask: 
Giatncem: romewhats What exactly ts the state ofeaitairs | sor 
PuEprrsrieivecioOuehs.as One Clitre-as* recenrly Noted, sthe 
Tdea of "change 1s so heddying that these "questions are not 
always asked or answered before a commitment to reorganization 
occurs. 61) 

Although repeated far and wide, chief amongst those who 
have brought this claim to public attention are the Senate 


Special Committee on Science Policy of Maurice Lamontagne and 


the Ministry of State for Science and Technology. The 
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expression of this claim by the Ministry seems to be based on 
the evidence provided by the Committee, since no additional 
evidence is cited by the Minister when originally echoing the 
Claim. Hence, the focus here will be limited to the claim as 
presented by the Lamontagne Committee. It is the purpose of 
this chapter to criticize one of the fundamental empirical 
claims which has engendered debate over science policy. 

Thys fundamental .claim divides into three parts... «first 
meethe claim that Canadian basic research activity ,and in- 
house government sector research are high compared to those 
Samo Elect COUNtries.. Second s,1s the claim that deve lopmental 
grcamindustrial research Jeyels are low. Third, it 1s implicitly 
claimed that excesses in basic and government research either 
mausedaOrsoinally or may now cure, deficiencies in developmental 
mcdmindustrial res€arch. While the maximum charge,ot cause 
famepesdiLstineuished from the minimum one of cure, they seldom 
anewandsso will not be. distinguished to any extent in) these 
pages. 

Whaterollows.1S an attempt to analyse and Sintexpretetne 
evidence Teton SSS ere lative tOglthi Se trie par des Cle Anns 
iiis investigation proceeds through three stages. (1) It will 
be demonstrated that when the methodology employed in 
describing the activities and sectors of scientific investments 
is altered, the ranking of Canada in international comparisons 
of basic and government research changes. (20) SEU th Cag neces wide 
be argued that in the United States, which is presumably the 


country of principal, though not exclusive, comparison for 
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Canadian advocates of science policy, the higher levels of 
developmental and industrial research, to which many Canadians 
aspire, are misleading models. (3) Finally, an attempt will 
be made to describe certain of the economic constraints in 
the environment of Canadian developmental and industrial 
Feccureh. One or the mayor factors to pe identitied will re 
the operation of the”’subsidiaries of multinational 
eemporacrons, “Once=identitred, "multinational “corporat?ons 
Webmebcwalscussed *turther in"€hapter Nine. "“Generality, it 1s 
the purpose of this chapter to determine whether in simple 
q@uantitatrve terms basic’ and pyovernment “research stand*in a 
Selsau@rve Or ’curative relationship to what, IPPanythine, ails 
Cevelopmentval Vand®industrial réséarchs “And !*ii moe, to 
EUepccemaninore proper "direction for Causative and curative 


pinclivers. ='Pare (4) *Summarizes and concludes“ the chapter: 


ee eRE-DESCRIBING SCIENTIFIC INVESTMENTS 

Normcleby =COMpart’sons across activitacs and Sectors =U. 
research and development are taken as proportions of each 
Gounery s eross expenditure on science. When the™base OL this 
comparison is changed from that to gross national product the 
Mmsuine picture changes. This picture 1s examined in this 
part (1.1) first as between basic and developmental research 
amongst the activities of science and then (lez) between 
government and industrial sectors of funding. 

Both in volume one and volume two of their report the 


Senators have specifically maintained that the principal 
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defects of Canadian science are an inappropriate concentration 
Demrunasrin@the activityfof basic research, ‘*) which is by 
definition taken to have no presently known app lived value, >? 
and an inordinate effort in in-house government research. &4) 
Each claim is made on the basis of comparisons of Canada's 
efforts with those of other industrialized nations which enjoy 
amcomparable standard of living and'for which edata’ are 
available. 6°) Investments are compared in terms of the 
distribution of financial resources across the scientific 
activity categories of basic, applied and developmental 
HoscatGlimaldyaerossmthemeconomlemsectors of industrial. 
governmental, private non-profit and educational research. 
PLommetiemourset tNere 15 “reascnetoOube suspicious sou 
comparisons of this kind. When the economies of the countries 
compared differ by several orders of magnitude, caution is not an 
Unwise posture. One need not be a believer in Walt Rostow's 
stages of economic growth to appreciate that some thresholds 
may be reached with their concomitant opportunities in one 
economy and not in anvend oven 0? The diversity and the intensucy 
Gerecononmcwctivity will be préeater and more dynamic ane the 
Pepermece themtworeconomies. Doubtlessly. it as sronetnis 
reason that the Organization for Economic Cooperation and 
Development itself is careful to group data on its members 
into four distinct classes. Within each class the absolute 
magnitudes of the gross national products are comparable. ‘7) 
First is the United States, in a class by itself. Second is 


a class composed of France, Germany, Italy, Japan and the 
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United Kingdom. The third class consists of Austria, Be loam 
Canada, Norway, Netherlands and Sweden. In the final class 

is Greece, Ireland, Portugal and Spain. This same method of 
classification will be followed here. Accordingly, some of 
the tabular evidence of original sources will be adjusted to 
Bor lectstiis System ot classification.©@ WA final caveat needs 
Pompemrecorded. | Jt "is that different) countries may be in 

Gin terent positions fand make different choices, which are 
Puscured, not wevealed by simple ex post facto comparisons. 
When all is said and done these are, however, only preliminary 


reservations, not persuasive arguments. 


(1.1) Basic and Developmental Research Investments 
SuUDDOrtmtOm thes claim that allocatmons for the activi, 
of basic and developmental research are unusual is found in 
Chemcate summarized in Table 8.1." Thestable however, reveals 
Mint ccanadaus) baste eresearch Citomt asmab pencemtarcceOLetic 
foualw efitort is#wellewiuthine-Line=withyone country of a 
comparable gross national product, Belgium, and with one of 
amlancer ross natronall product, Japan | Stills the Senators 
find the ratio of basic to developmental research to be 
worrisome, as does the second Minister of State for Science 
and Technology. (8) 
To have become worried on the basis of this evidence, the 
attention of the Senators must have been drawn to Canada's 
deviation from the model offered by the larger economies of 
the United States and the United Kingdom. This is apodictic. 


(9) 


This concern was reiterated in the release of volume two. 
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Caution is necessary in order to prevent resting a case 
on deviation from the United States example. After ae wit ent: 
nation does not deviate from that example? Deviation alone is 
no mandate for either change or imitation, no more so than the 
fact that the United States deviates from the models offered 
by ail other countries necessitates that it should change or 
imitates, Fortunately, -however, antecedent studies show a bit 
Moves clcatlyvethe mature and scope of the Canadian pattern. 
Undeniably it is a pattern deviant from the norm of most other 
SounbeGtes NOG USt the United States. 

JcmamepDercentage of total Siicntatic eftort, Canadadn 
investment in basic research exceeds’ that of six countries, 
including the United States and the United Kingdom. Meanwhile 
Concentration on developmental tesearch is less than} that of 
seven Countries, again including jthe United States andthe 
Cmircdataingdom. From Table 8.24 it can be seen that in 
proportion of science categorized as basic, Canada ranks in a 
Bice ommiith out of twelve. For developmental research it 
ranks eighth. Canada is always on the wrong side of the United 
States and the United Kingdom, as far as the champions of 
Science policy are concerned, but it is frequently ahead of 
other economies of the same class. For instance Canada gives 
less emphasis to basic research than does Holland and more to 
developmental work than Italy. 

Although not conclusive, the evidence is no longer vague. 
That being so, it is now time to examine SCLientirict pies. Menor. 


by activity and sector in more detail. In Table 8.5 the three 
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TAB LEPS 266, 


CURRENT INTRAMURAL BASIC, APPLIED AND DEVELOPMENTAL 
RESEARCH BY SECTOR OF PERFORMER 


UNTTEDSSTATES CANADA 
1964 1965 
Bosca nesea rc 
Business © D502 Ov. S 
Government Loreg Soe) 
BErvate. Ne 09.2 OnE 
leeker. ed AOE oo 
Total 100.0 100.0 
Applieds Research 
DUSIIVe SS 63.4 $07.3 
Government 23.4 S025 
Pillai Gus Nic F 02.6 01.8 
Hieher Ed LOIN 1150 
Total mLOCEO 100.0 
Developmental Research 
bUSiiess yeep) G20 
Government Tyee IES yi 
Pruevace Nb OS Hiss 
Hieber id OZ 0226 
Total 100.0 OURO 
SOURCE: Organization for Economic Cooperation and Development, 


Review of Nattonal Setence Policy: Canada, pp. 36-7. 


categories of the activity of science are shown by the sectors 
of performance in the United States and Canada. From this 
table it can be seen that the government's share of basic and 
applied research is noticeably greater than that of the United 
otates government.’ This alone, however, is not sufficient 
evidence to warrant the conclusion that basic research 
expenditures represent either the cause or the cure for 
developmental allocations, for the Rote dear ation of that 
Gategory sltiows no difference to speak Of from that of tire 
United States. Were present Canadian government basic research 
funds channeled to developmental research that would cause a 
depanture rom che model ot “the American pattem of performance 
Gemceveropmental research. “In the “status quo there ws not siuch 
pmuieelorence. = indeed, 1 anything, efaplewoes shows the 
Canadian government to be playing a comparatively larger role 
mreaeveropmental research, 15.13 %to"l2.527>than the Unated 
eaves SOVeETIMEINE . 

Pyeneso, mow the ssource "of the Senate Committee “sconce 
can be more clearly isolated. Developmental research is assumed 
EOmDe tne most economically rewarding =researchs" “bas mc research 
is assumed to be the least economically rewarding. And 
developmental research is comparatively less emphasized than 
basic research in Canada. 

Gharityerse important at this*point.. | Earlicn it was 
argued that the assumption that developmental research is 
linked linearly to economic growth was questionable. That 


claim stands, but it does not refute the assumption at hand. 
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The case now in view is a more moderate claim. It is that 
developmental research is more related to economic benefits 
than is basic research, a claim which must be admitted, not 
without exceptions, but generally. 

The question of emphasis on developmental research remains 
Posvceanswered. «It is an empirical question. Normally, it as 
answered by calculating as a proportion of total research and 
developmental expenditures those funds concentrated in each 
Gatepory of the activity of science and in each economic 
sector. These proportions are then compared with those of 
Selemecountries. This 1s the conventional method of comparative 
pio Sas laSebeen ~done heretofore in Tables 8.1 tors. 5. 
Hitercm1s however, a .second way to analyze these data: 

Diemaktermiattve method Ot analysis, Calls s:Ot cachmo petilce 
Geatcecorysand sector funds. classes to whe calculated as propor- 
PvonswOt ,eCach country's, gross national product. Comparison 
is then made between each sector and category heading 
CerecitucatLois as proportions of each GND. @ inis sis the 
standard method by which aggregate research and development 
expenditures themselves are calculated. Only rarely, and then 
never in official sources, are sector and category research 
and development data so treated. 

When this alternative manner of analysis is not employed 
there is a danger. If the total investment of country A is 
4.0% of its gross national product and if that of B is 1.0%, 
the fact that only 25% of B's total goes to developmental 


research may be far less important in dollars and cents than 
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the fact that its total investment is one-fourth that of A. 
The total size of the investment may be as important as its 
teSori butLOnns sIhis 1s a problem only 1 A as the Uni ted 
States whose gross national product is ten or more times that 
SeCOUNtMeoeet rT it 1s Canada, 

Te serent fic expenditures ere redescribed in the 
alternative way sketched above, then the international ranking 
Omerne Canadian effort changes considerably. Indeed, it-this 
momcaone, then our basic research effort empirically is 
Sauparacively less than that) or fhe ini tedyStates relati veete 
Piemditt erent o1Oss NatiLona eproducts--.a finding Contragy atc 
the impression which the Senators seem to wish to leave. 

Nonetheless. 1t 15 true thaw thesGanadian developmental 
BostarCimortOr Usenpad rica ly 1s rar less sthan that olmene 
United States. However, this alone does not imply that the 
PurOure an Dasmcaresearch, 1sathe moausesor the -cureloF athe 
comparatively lesser emphasis in developmental research. Had 
GepeCanadianeinvestment. am basic research for the years 1965 
been directed to developmental research, the percentage of the 
Sroseaiatlonaleproduct witch, developmental research wepresencs 
would have risen to only 0.6% of our gross national product, 
aewconparedatoe?.iseine the United sotates. | Moreover, jas able 
eAeitiustrates Canada's Gross Expenditures On) BastcCeneseamell 
Momnoteoutwor line with those of the United States andi the 
United Kingdom. It is 0.29% which is equal to that of the 
United Kingdom, only slightly in excess of that of France, and 


less than three-quarters that of the United States. A further 
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TABLE 324 


BASIC RESEARCH AS A PERCENTAGE OF G.N.P. 


COUNTRY GROSS EXPENDITURE 
ON BASIC RESEARCH 
United States 1963-64 0.42 
ice 1964 0.28 
Italy vscs O%12 
United Kingdom P64 -65 0@29 
Austria 1964 OR07 
Belgium 1963 BY wcll 
Canada 1965 Oa29 
Norway 1265 OF LS 
Ireland 1963 0.02 
Spain 1964 0.06 
SOURCE: Organization for Economic Cooperation and Development, 


Review of National Scetence Poltcy: Canada, p. 24. 
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TABLE 8.5 


GROSS EXPENDITURE ON RESEARCH AND DEVELOPMENT CATETORY OF 


ACTIVITY: BASIC, APPLIED AND DEVELOPMENTAL AS PERCENTAGE 
OR GaN o Te 


APPLIED | DEVELOPMENTAL 
RESEARCH | RESEARCH RESEARCH 


COUNTRY 


if. sUnutea States 


Ze United Kingdom b pag 
nee Ne tierlands die 7 40) 
4. Sweden One 
oe) Ganada Urs 
Ore be.Wo1 um NISeaS 
7. Norway ORGS) 
ieee Cal 0.20 
9. Ireland apts 
Hee AUStria 0.14 
op dill O03 


Greece 


SOURCE: Computed from 0.E.C.D., International Statistiteal 
Year for Research and Development, Vol.é2, Stattstreal 
Tables and Notes, pp. 58-9 and Internattonal Finaneral 


Statistics, XIX (April, 1966), 4. 


— —— 
7 
¢ 


icheanieees 


. RIMATERA - 


> wT 


a aaah 


7 a iM A : 
WOTAAS TW } nae aS 
aft :-cy - \ Oe 


aad 


ee oe 
1% I = a Lo.0 
| Sa: ee. | 
4 j 
| to th pv .2 by 
‘0 ~ '8.4 4 e.a% 
‘0 tah 2 | ee 
va. Perea ae | 
. i j . 2 
: | 62/6 | 2EGe 
Te ee ee ee 
4 Sy Yates 
| T.0 , 38.8 io. 0 
rd. 20.5 56.6 
| £0. TO,0°. 
| 40.0 4 10.9 
sndnibiindingall 
q ~- r = 


tonbaa’ w oe weed et 7 2 


Lay) .3 awit yrert He 
Te apr h 
ooo, 


287 


Moisi smi SmproOvVided in Tableasas. 

It is evident on the basis of Table 8.5 that Canada's 
commitment to basic research has not been comparatively 
remarkable. Gross national comparisons show the Canadian 
Gross Expenditure on Basic Research to be quite average. It 


meecdevelopmentdleresearch(thatwiseexceptional tit fis low. 


(1.2) Government and Industrial Research Investments 

Herve Ws 2 second. part to the claim of the Senators whe 
boCmrswecnoed in the higher reaches of the Ministry of State 
MOieoctence and Jechinology. It 1s that too much of Canadian 
research and development work is done by the central 


(10) To° them this 2s 


government in its own laboratories. 
important on the supposition that governmental research is far 
Hescmlikely to result in material advances. As a point of 
Maric tcation Lt should be moted that this supposition seems 
Pompeapredicated on a slightly different belief than the 
Sitiplaryone made in reference to basic research. Basic researcn 
is supposed to be less productive because of its distance and 
Moolacvonetcom the applications stage. Here the supposition 
iemcitferent. lit applies not to the kind of work that ic 

done, but rather to where it is done. Ihe belief is that work 
done in a government laboratory will stay there without 
sufficient effort being made to have it exploited. Since 
governments are not in the business of governing to make money, 
opportunities may not be recognized or vigorously S6uzed, eiius 
far the assumption is permissible, but offers no guide to 
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be nominated to absorb government research funds thought to 
Demexcessive. lhis’; of ‘coursey*the Senators ido.) Theirsudts 
the alternative of industrial research. Chairman of the 
Senate Committee's Steering Committee, Allister Grosart, 
stated the Committee's view thusly: 

“Wee found that “Canada ‘is "aetthe*bottom of 

thescomparative international List in 

research and development performed by 

industry, but at the top of the government 

and ‘unaversity sectors. ''(11 
PuemassumptLom here is “that°industry is more likely than 
Povernment vto etry to exploit every aspect “of “avs cienti fic 
Baveoulon te lhere Gisttonly ‘onetditiiitcullty with litsTapplication 
mimcaniada.= ltmilies’in the face sof the widespread vandiweil 
substantiated belief that Canadian industry is neither research 
nor developmentally oriented because the subsidiaries of 
Wobtinational corporations which*comprise "the bulk voi the 
high technology fields are not innovative, but only 
administrative. And it may be for this reason that Canadian 
industrial and developmental research are low in the first 
place. As we shall see, while the typical subsidiary does more 
research than the typical Canadian firm of the same type, it 
doesmiess thaneits American counterparts. “Hence; *these 
subsidiaries place a lower ceiling on Canadian research in the 
key high technology fields they dominate. It will not be 
presumed here that industrial research in, Canada) 1s ony more 
likely to be exploited for Canadian benefit than Canadian 
governmental research. 


The basis for the Senator's claim that Canadian 
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governmental research stands out. It is highest in Canada 

of the ten countries shown. Overall the Canadian configuration 
in this table is distinctively different from all the other 
countries shown. The only possible exception to this is France 
where there is a consid¢ rable concentration in the governmental 
SceUCt manda emauci ty ai ene industria lesector. 

Nom Vita ves peciesurmniisca mild keminemtrrst: claim mils 
one=sutters from the detect of being relative to the wrong 
thine.) It the absolute expenditures in each sector are 
computeds for cach country as: proportions. ot the gross national 
puocuct.. then, the degree o1 Canadian deviance 1s preatly 
Suppressed. the résults of the computations done under the 
Meweca Culussare shown am Table 837 “lhere ie can) be seen 
tiabecovednmentals rescareh in sCanadawis =fece than at sin 
the United States. Hence, the Senators' view that Canadian 
Covernimlemt: research expenditures are too high as -compareduro 
Enose Of athe, Unated States cannot be sustained on "either 
empirical or logical grounds. Governmental research 
investments are not so disproportionally high as to give 
credence to the belief that they cause the lacks in industrial 
research. Were present levels of governmental research 
causative in that way in Canada it would have to be explained 
why even higher levels are not so causative in the United 
States. 

Nor can it be the cure. Altogether Canadian governmental 
industrial and higher education scientific investments come to 


considerably less of.a proportion of the Canadian gross 
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TABLES 6 


R_& D CONCENTRATION BY SECTOR AS A PERCENTAGE OF TOTAL DOMESTIC 
Re Gal 


COUNTRY INDUSTRIAL} GOVERNMENT | UNIVERSITY| PRIVATE TOTAL 
RESEARCH RESEARCH |NON-PROFIT 


RESEARCH 
US A: 69-8 1425 ae 03.6 100.0 
France 5s 2 Se Ze O0RG LOO 20 
Germany 68.2 OSL L633 10.4 10 05.20 
Japan OZ 55 re) 2229 01.6 100-0 
Uek: 64.9 2438 0728 DEAR TO 00 
Belgium 66.8 TOs 21.4 01s 100230 
WA 
Canada Sal ee (6) rAS | 100.0 
Netherlands S581 O27 Ie oil Ca) 100,.0 
Sweden 69-9 14.2 tia SS 00.4 1008 
Switzerland Ors 06.3 dep dt 2 100.0 


SOURCE: Senate of Canada, A Sctenee Policy for Canada, 1, 
jonat Aerator 
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GROSS EXPENDITURE ON RESEARCH AND DEVELOPMENT BY CATEGORY OF 
INDUSTRIAL, GOVERNMENTAL, PRIVATE NON-PROFIT OR 
UNIVERST IY “Ase PERCEND AGES OR IG.N.P. 


SECTOR: 


COUNTRY 


YEAR} INDUSTRIAL | GOVERNMENT | PRIVATE | UNIVERSITY 


TABLE oe 


RESEARCH | RESEARCH 


NON - 
PROFIT 


oo 


do 


© 


Unieedmeoeates mio64 eek 0260 0.08 41 
United Kingdom; 1965 dh oes) Gasser! Os0d 16 
Netherlands 1964 07 Us Opa ~40 
France IES 0279 OR ot Osh nS 
Japan SOS 0.88 Oy 0.05 26 
Sweden 1964 D7o4 Oy 0.00 BES 
W. Germany 1964 ater 0.05 Utes One, 
Canada 1965 0.45 0:36 OO 0.19 
Belgium SSNS 0.06 0.09 0201 O12 
Norway L565 O55 O210 OR07 Oris 
Italy 1963 O58 0.14 Tide 0.09 
Ereland 1963 Abst Oe On 0.2 Oe US5 
Austria 1963 (eae! 003 0.00 D508 
Spain 1964 0.04 Oia lt aia On 0a 
Girecce 1964 Oe 2 they aa 0.00 O70, 


SOURCE: Computed from 0.E.C.D., International Statistical Year 
for Research and Development, Vol.2Z. 
Statistical Tables and Notes, pp. 42-3 and 
International Finanetal Stattsties, XIX (April, 1964) 
4. 
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national product than that of industry alone of the larger 
eros senata onale product of the Unatedi States: 

It is worth mentioning the National Research Council in 
CiseCOMtCxteDecause itis sinelegmoutaroneattentionupy, 
advocates of a national science policy. At times their 
areunentseare: Mmadepmoresspecitmicubyethe claim that. the Nationa: 
Research Council dominates the government research sector, and 
(ia GethosCOunciinss preoccupied swath ane orientat1on, Lonpasic 
Peccarcne me inecOntrontationgwitha tne tacts of thesmattera tids 
Giharcemprovessditticulteto sustain. «Whats. true or 
eovernment research as a whole 1s true sof that of the Councia 
Pur oemmvOweve tsar Cats IipOl tallte tOMnote tate Cle mGOumersL 
conugyolsmonlyels, O01 the total government research, inves tmenm 
Witcimnoardlvesccms to De a portion swherebyerl COULG Dee sSatdaro 
dominate government research. ‘12) The breakdown of the 
Courc Vseactivuties Dy catLegory Showseay display NOL 
CubL~arecousiy dissimilar to the; total Canadian) picture. showovels, 
PO ESmOnemWiiclGher Ss dit tere tu) lla tlsom or Ue umed Nem GOUT Gd mEs 
ACGIVitIes are mot. devoid of developmental research Despite 
these data. the Senators have clearly articulated the 
ColnVvicreronethiat the National Researchecouncrly isserener 
Calcitivelyeor curatively respousible 101 a -co0d part so. 
Whatever it ms that®ails “Canadian science policy. and@must 
therefore go. 61>) 

When investments are compared as proportions of the gross 
national product, rather than as proportions of gross 


expenditure on science, Canada's commitments to basic and 
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TABLE omc 


INTRAMURAL RESEARCH AND DEVELOPMENT ACTIVITY OF THE NATIONAL 
RESEARCH COUNCIL BY CATEGORY OF ACTINITY 


DEVELOPMENT 
RESEARCH 


APPLIED 
RESEARCH 


0 
i) 


BASIC 
RESEARCH 


YEAR 


POO Op Oe LithwicCk oC lence. POlaC vaste eiaec alae 
cournal OF Canddvan oruares, Ili tAUuCUuSty ma g0o) os. 
DemoseandetOr UIOO=/ sO. Db Us) kev. eu soi ua Gis 


SOURCE: 


PLS. Ore le Cem. amOlic 


MeLeHICOEPOlI Gy) CONdad.) — 
45. 


may consider Federal Government Expendttures, p. 


| 0.001 


| ),R0E ~ ge 


government science are not remarkable. However, those in 
developmental and industrial research are; they are low. 
But, aS can now be seen, they are low, not because of excess 
attention to the former. Rather they may be low because of 


the overall @level of scientific investment. 


Ze GOMPARTOONSEWLTH THE SUNITED STATES 

The Unitedgstates is most frequently held up as an example 
Giticmkind =OtmpOlicy shor sclencestiat. Ganade, wacks sandamnecasr 
WrererOre. —Some = brlem constTuctatrone Of 1 ts case us warranted. 
NOt iicmleds mipOtltes relevant, tOmtivat cases the commen taps 
GUewOU SEM VcimLiIa tesa ld mLNeTOmWaSmlo SClencespOlicy win ethe 
Uniced States. (14) 

There ei senoscenyine  thesaneluctable political, andy economic 
MipovescesOumsdeuence sana space srescarclsandecueveLopmen twain 


the United eepaoe eee 


However, if defencesand~space research 
are withheld from a Comparative presentation of the research 
and development activities of the United States and Canada, 
thensthe pattem, of concentration shows no, difference whatever: 
This, Table 8.9 shows. 

More than some evidence does confirm the view that 
defence and space science expenditures are crucial, even 
determining, factors in American research and development in 
the developmental category and in the industrial sector. 

First, it just is the case that defence and space research are 


primarily, though not exclusively, developmental research. The 
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TABLE 8.9 


RESEARCH AND DEVELOPMENT BY ACTIVITY EXCLUDING MILITARY RESEARCH 
IN CANADA AND THE UNITED STATES 


COUNTRY 


United States 


Canada 


SOURCUP ee IUnWilckK, | SCleILCe POLUCy IneGanada le > mo oe 
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TART cmele 


INTRAMURAL INDUSTRIAL RESEARCH BY SOURCE OF FUNDS IN THE UNITED 
STATES AND CANADA 


COUNTRY BUSINESS GOVERNMENT | FOREIGN TOTAL 


0 0 
0 % 0 


United States 100 


Canada 100 


SOURCES BOJELC. Day Intermmarronal statis tied. Wear tfor Research 
and Development, Vol.2, Stattsttcal Tables and Notes, 


Dp 2.28 5is 
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research, and it is by its purpose that we classify research. 
In short there is ample reason to believe that defence and 
spaccwexpencrtures: Lor sciencesare critical tactors jmethe 
pattem of developmental and™@=industrial research inthe United 
weolec. LC To eWOrtl mentronineg latetriseract was epoIntcdmoug 
Mime titeropening spasesror the report on science policy imecanacda 
by the Organization for Economic Cooperation and Development 
in cautioning against comparisons to the United Spares, 
SeCOrUeertuely iti ty tive percentwor that mmerican screm eine 
mivestmencecoes BLOT ml Uptary research, (17) From fwolthirds \-”) 


to ite cout tise) 


Of this “anoune rs Contracted *tospUsainesse 
ience snowing up im. accounting “records im the industrial 

SC CUCmmcr spetTi1Ormaree. SINiS=soru of Toescarclenas @tltcusame 
Privates, amateur Status as Russian hoekey players. Indeed, 
Aceraple ree 1) "demonstrates, well over halm of Industries 
MliucanuraieTesearch 1S 1undeda Dy themcentral soOverninecnt. 

mostly it may be assumed, for military research and development. 
Imeconerast, tie "Galadial SOVeTIMent 15 1Ot COMmMITLed vo ssuc! 
programmes and consequently makes no such funding available to 
tTremindcustriabesector. Solely quantitative assessments oL 
science policy too often overlook just such simple facts as 
these, namely that a good share of the legendary research and 
development activities of the United States are for military 
purposes which do not have prima facie social or economic 

yuUS tie Lea CLolesso% DenNet1 ts, as argued in Chapter Savenmecue 


Focusing on qualitative aspects Of SCIENGe POll Cyne 


among the primary characteristics of an adequate policy for 
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science is that it be attuned to activities presumably related 
normally to civilian purposes, then Canada may very well rank 
rather highly. At best defence and defence-related space 
Gescareimi louLenon | wothe absence.oteanmcxtemal threateano 
more. The daily and immediate benefits of such military 
research are minor, perhaps even limited to only those persons 
who receive direct payments and profits for overhead expenses 
in construction and salaries. Presumably research and 
development aimed at economic problems, like productivity, or 
social problems, like disease, are of greater benefit than 
Ianned orbiting laboratories. Looking at Table 8.11, Canadian 
research and development activity more than that of the United 
Sta tecmilseCONnCen tna ted sities tatnOScmareds. ss Ln el dc t, Olt s 
score the United States ranks a dead last amongst the members 
Of ithe Organizatzon-for Economic Cooperation and Development. 
Tapleese | sasnows. that, Canada spp lacement sonmtnees catcmou 
social versus military research orientation is well towards 
Cie OnMe Gam GOlcrastinoly sthat oor thesUnatedmotatesm1s 
preponderantly given over with concern to military research 
whose main socio-economic impact is in overhead costs and 


wastes. 


3. THE ECONOMIC CONTEXT OF CANADIAN INDUSTRIAL RESEARCH AND 
~ DEVELOPMENT 


It is important now to attempt to understand whether the 
arguments of leading advocates of a policy for science in 
Canada are, or are best understood as being, that (i) Canada 


has too little developmental-industrial research or that (ii) 
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ALLOCATIONS OF NATIONAL R § D AMONGST DIFFERENT RESEARCH 


YEAR| MILITARY} CIVILIAN] ECONOMIC] WELFARE 


COUNTRY 
Us o.A. 1963 
France 1963 
Germany 1964 
Italy 1963 
Japan IWS gs) 
Cake. LS G45 
Austria OS 
Belgium To GS 
Canada EGS 
Norway 1963 
Netherlands 1964 
Sweden 1964 
Greece 1964 
Tre. ang 18218) 
BOLUS ad L 1964 
Spain a OS 
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02 


05 
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28 
41 
62 
63 
(055 
Oak 
oy 
82 
Dil 
56 
70 
50 
(ie 
89 
We 
64 


TOTAL 


iea}) 


SOURCE: Organization for Economic Cooperation and Development, 


International Statistteal Year for Research and 


Development, Vol.I, Overall Level and Structure, 
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TABLEMS 3a 2 


R & D BY OBJECTIVE, RANK ORDERED, CUMULATIVE RANK 


COUNTRY YEAR |MILITARY | ATOMIC | ECONOMIC | WELFARE | CUMULATIVE 
a 9 ths) 14 


lb Atoae sh 1965 10 


Prance OS 14 
Germany 1964 et 
Etaly 1963 6 
Japan 1635 Jie 
Usk. 1964-5 15 
Austria 1963 5 
Belgium 1963 Lae 
Canada LOS 10 
Norway TOS 6 
Netherlands 1964 Be 
Sweden 1964 saat 
Greece 1964 it 
Ireland eo rs 6* 
Portugal 1964 Se 
Spain LoGS 5 
SRaASeduonstwo eimtni esr tone wat. thased fonmthresventrics. 


SOURCES sOieani zation tor bconomicG Cooperation and sleve lopment, 
International Statisttcal Year for Research and 
Development, Vol.I1, Overall Structure and Level, 

Dime or 


a 


ia px Ein. £0 


; ‘i i feo 
: P : “ a S ee 
- oo e i , ; ad oh: = 
iA Or ; po ant ted 


-~ - 
———————————————— 
re | ise ye 7 
-_- 7 ° 
: a - 
: ~~ : c 
a sa 
s 
‘ Uy fm ev 
bh ‘ 
— ET ie — 


e > 


- te] o> aa 
aa + 
tal RT SE eC eS 
© al Y - 
-_ == ~_- - 
s q 7 
7 ° 
7 ' 
— Le 
eee . 
. bf ; ~ 
- “— : i] 7 
~ 
a oS } ow 
~~ 


ge i 
———— ee ae ee 


apeseRre sonds | an‘ bercsd**.. .omote 2ertane A ial 


esqetavet | ie a Linea goo 2 aims xt moktests nyt 
hows indebet ant 1031 fps >4 od3038 Spnodine re ny 
iveel bap, atccis iinca). . 1. fo¥ «trem as 


| - _ *<y 
. eee 


D 
¥ 


it has the wrong kind, and why either conclusion is important. 
When the Senators speak of international trading competition 
and the need for Canada to keep pace in the competition, one 
VWEryecisStinGteimpressioneis (eiventm kteisethattCanadian 
mndustrysismunder-technelogized. #aThiseimpression imeeds 
Correc.b2 on. 

Tosescuvicesthisecorrectionsthree points will be discussed. 
Iieyeitem (Sel eopportund ty CoStsmme (orzimexplorationgcosts,c-and 
(Se5)8Gransterspayments. iThesthirdepoimt here issone of 
considerable interest beyond the boundaries of this correction. 
hegwalbigiserve scosbridgestrompthisécorreetion to reachgouner, 
largermissues, ande@so*will beereservediforidiséeussion iin 
Chapter Nine. Canada is in a group of countries which includes 
Australia and Norway that shows low levels of investment in 
mesearcheandedevetopment . 

"These are’countries iniwhich apriculture; 
LOKReStuye MIMI ands otsie ries tabi indust naes 
withmasreiativelyelowereseareh input- soe 
make a relatively large contribution gto the 
Bross snat1 onaleproduct. Beinethe partucudar 
cases of Canada and Australia a considerable 
Daunte ous thes@andustrial $sectoreismro rein 
Ownedmand USGSatlOed,larccecxten tm rueeresui its 
Ofenescarnchmlimported sitromiparcmiuts ums. 
Pavyients= 102, these 1MpOmtes,. Wile ule Ge read son 
impubedheare nNoteincludediingthewstatrsties, 


but they are extremely important. | 


With this foreshadowing of the following points let us now 


takeseach ine turn. 


(O-1)meOpportunatyaCosts 


[Inecompiaining abouts thetexistinvetevels cofgindustiiad 


and developmental research, critics imply that there exist 


, aa 
228 Om : 


Ales | | - 


ti sive Pan Oo sie has i’ ‘enmsananeg sat * aie as 


‘ nok 3 9 ois at vos¢ a 93 6 te 13 


aa the hie es ae 
aban mokaaet mak acat ac fe i os 3 a acer “ass 


or = “e- 
’ ai re i rm Pi 


uyaeth ed it wval log savy oe ays ant yeaa, oF arg 


12 
Tou) eis sac igen (2.) ts €oD (emus togao 1) om or 
o ato af sted thie ty br ity git a3 eae, yotenert ae : 


roerre> 2hdge to a6 iaeiaice 44 fy pare y rannonai bidexsbiia a9) 
rodyo does Of ndbtoantes 2edg tal oghag os inet a 


i 


) doide eela7 aes to querta co ni at shsay.) ae 


antregae ld “at bovrpros cs Fw 6a, bas. 


jenvet bo elavel di awone jay ‘ya nol baw & 
staangoss yab: bas. ia 
a ie 


7 
pared Gradyge. sol heat eottim8s | ote saith" a 


seize bet Tia-<euteedeit tas griala yxteetet | « pi : 
rhersspend vioteorsr wol ylavijaiot s- dstwos 
wt ee) aultediernos satal yiortssler & ossa ae 

. weiva aris ont nt Faery | lanoi9 aa pee ah 


oi aewobtanns « ollettens bas absatd 30 8 a _< 
_taierel a3 t993e4 talese wbal on? to 8 a 
= ef2 tA laid euial £03 «9 aE bre & 7 


vid 44 pe @ori 'betroqn:' [n5208 ae 
“a aores ~ (#9 zeae! sari a etnomysl - 
<_ S24 aod? wi. nt .ton e268 boty 


71 %v3a Ald me “« nara eue. ae Neer ’ e" 


wn ot iA eM pate tis ‘yi ve seinabian | ial 


302 


good purposes to which additional funds could be put. 
Additional purposes are doubtlessly limited only by the 
imagination of those involved. Whether or not such additional 
purposes, couldsbe, achieved is quite another matter. Whether 
alnyeopportunitiesswere actually, foregone isan empirical 
question. There exists a closely related case in which the 
answer is arguably no. 

What is at issue here is whether untapped capital 
investment opportunities in technological development existed 
adeexistwine Canadas. gWhiles this question has note been 
answered.,»the more general question, to.which.it; contributes has 
Deenmanswered.selhesmore, ceneralsquestion 1s the avatlabidaty 
GO mitivestiien @ opportuni tics. 1m Ganadasyekarie levi te has sareued 


(22) 


Ciateiierdctetiero are CW. OppOT und miles . Thevesarescew, 
On her account, because the expansive areas of the economy 
ares imenesiands: Or the subsidianies of multinational 
COMmmoOTacuOnsmwiten Cannot De iInvestedmings ince: they ares whol, 
owned by the parent corporation, and even the parent 
GOTpDOLaALHOnumay sbe ainaccessable to investment. Whateis struc 
CimciemGalsubanecapltalk market els @O lessmatTuc 70S 
technological market. Hence, even if a government made money 
aveallablewmeiinding takers with projects in» hand mMrynteprove 
SULT Iesagt ca. yaad bk? CULt. 

Specifically as to research and development, there must 
be some question as to whether or not any opportunities at all 


havembeenerorepgone,.because 1t. is not ateald clear thagetne 


present structure of Canadian industry could absorb any 
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additional research and development activity. No firm should 
do more research and development than it finds profitable. 

The present market level of research and development intensity 
rm Canadiamyindusitry 1s). 2 percent forsale sive To reach tthe 
levels of industrial research and development advocated by the 
senate Special Committee without changing that level of 

Hipen Sutyeawoul derequire “an additt cmalytl 20 tbai.li onsitofadod Pars 
Testes. SAleithe intensity wereibrought. up to Ameracan levels, 
Pavsporeent. then an additional’ 50 billions of dollars of 


sales would be necessary. (#5) 


T@ imcreas eet he sii tensast yaeco 
thavelevel- could motibe done without ‘considerable changes in 


GUeaStructure OmeCanddvan dndusttiy. 


CZ eee xp LoOnatiron eCOSsts 

Most of the overall economic significance of levels of 
fesocarcheandeaeve lopment, L165 inthe bel iemetha te tacveare 
activities that lead to economic expansion and diversification, 
doubtlessly, a modest and sound belief in an advanced 
IuuStriawesociety With an industrial structure basedson 
Malthacturinesmlt 1S Manus acturing sthatetechiolocy-s Galgexnand 
and diversify. All too obviously the Canadian economy is not 
based on secondary industry. It is based more on primary 
industry, and while research and development are certainly 
MOmetrrelevyant to, slicy industry, they arc fay lessume bevane 
to established resources industry than to manufacturing. What 
is more important than research and development to the dynamics 
of a primary industry is expioratd ones iiNedsSenseamn Oar 


primary industry or a primary industry based economy, 
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exploration, not research and development is the most relevant 
eopcete Of angquiuny. "What 1s=most lackinoris resources. mot the 
NeaisevoOsextracte them. Torthe extentethat this as" true, iene 
expansionary drive of the Canadian economy would be better 
indicated by an index that considered both research and 
development and exploration investments, rather than by the 
indicators of research and development alone. Otherwise the 
Canadian effort in the area of investigation is under- 
estimated. (24) 

Minimization of the Canadian effort is misleading enough 
alone, but what is worse, it is sometimes further distorted 
Dye tne=usey OL Comparatives American fissures." Ihew procedures 
of national accounting vary considerably from one country to 
anothewee= i Veh=wheres the procedures sarersimiulan, because: Of 
Structural diiterences in the’ economies there will be 
differences in the states of research and development, 
duEterencess which rertlect’ structural” dissimi) aritics, noteche 
SUpeDVOnLLySOreones case to thevother.= Por ins tancey= because 
military research aims at the development of some physically 
Warcesproducd seiike rocket Launciers, @there; ws much need to 
DUpLdeprovotypes, to see if=they work. Prototype otlclays@are 
high; most are virtually handmade. There can be no doubt 
that there are some projects in which prototype outlays 
Coustitutes 90s Ot the total™ cost, Of tne “ragwtaeiay Since 
Ganadasdoes#not doe this kind! of research there™are=nor 
comparable prototype costs. Hence, these costs pad American 


figures when compared to Canadian figures. A level of research 
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and development that is padded by such outlays sets an unfair 
standard for Canadian practice. To the point at hand, the 
Canadian economy may be less technologized than that of the 
Unvted States but that alone+does notwmean that it is wundex- 
technolosizedsorn that tanythine«could ibe, done about, it, Let 


alone that anything should be done about it. 


4. SUMMARY AND CONCLUSION 

be hasebcen the purposesor ythis ychapterneto «criticize gsome 
of the fundamental empirical claims which have engendered 
de batesoverusctence policy tin 4<CanddataeFProm thiseeriticism 
Gentaimphissues shave ybeen abstracted sfoniiurnthern consideration 
iMimesueece ding schaptersay Dheshirst claim tosebegelarttiedeand 
Guberei1zedsis «that Canadian «expenditures for abasi.ceand 
government arescapemnare 1out .ofepropoerntaonqwith thosé got sother, 
HhatnonSa. Whenethe basis is changedgofethe “empirical data in 
SUGHEGOMpP aiaus GnS 4tliis echainpis \rehuteds es ylowever, a1 ts 
companion claim of under-investment in industrial and 
developmental research remains plausible. Through these data 
ASCO rip lel taechaimeus, denved. gale 1sethat thie 
EC GULeGtLOMmsOtedi. OLepant sot sbastemand covernment seescanch 
funds to developmental and industrial research would make-up 
the under-investment. The under-investment in developmental 
andeindustupalaresearch ss sshowm to besquantitatuvelysacreater 
thavethemtotal weletealLone anyeexcessive guangy gor sbasiccgand 
governmental research. On the whole, the Canadian pattern 


of science investment appears normal, save for industrial and 
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deveVopnenvaleresearche’eOn'this basis attention was turned 

to the Canadian gross expenditure on science with the 
Supgestron that the overall quantity of Scientific investment, 
WO Bwircecrs ey rputroOn Sels Swhatesces sOrrethemCanadianapauter- 
That is, the problem lies in an inadequate investment in 
industrial and developmental research by the industrial 
secromeand NOtsinwthe distribuionsor ex1stine mubd 1c ecunds 
for basic and in-house government research. 

It seems to be the assumption of the Senate Committee that 
deLleieuelec@inmtne Gualtity sof he activi tylot ainaisdntd land 
developmental research implies deficiencies in the quantity of 
thestcchnological products of andustrial» and developmental 
TeceamelminmGalada.s 1eNCe wm Ol stile iste paces ® fa toe rot 
Teporim ewe cnemcommmer beceStresseumtiic Cire mSdtlat TONeOrsCaladtuar 
MCus tigate Com Il Leimat old econpetiatuver | LeChiOLogy 


(26) That 


race'' for economic survival and autonomy. 
Guat neatincmdetrte1encies im the activity On incustrialwand 
developmental research implies qualitative deficiencies in 

thes tecinoloesy of Canadian industries is, Nowever, an empirical 
Ciccone lteise tie CONCeYNmOl Cheslextechaptecr stom at vUcmIan 
throuchssurrogates like direct purchase, Canadian industry 

15 gGuantitatively technologized adequately, but that the 
character of and use of this technology limits its impact on 
productivity and trade in the world market. Attention will 
focus here on the role of subsidiaries of multinational 


corporations in the Canadian economy and polity. If the 


difficulty arises from the quality--character and use--of 
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Canadian industrial research and development, then 

Regi rect1Onmotecxisting. finds or sthesaddition of mores func 
MM OBCHCmpresent= outlets e =white Citectime the duanttty oF 
industrial research and development done in Canada Oreatly, 
WilleHoLeetrect 1S qua ity and ’somwill leave facing the same 


old problems which so worry advocates of science polwvey. 
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CHAPTER NINE 


TECHNOLOGY, MULTINATIONAL CORPORATIONS AND POLICY 


INTRODUCTION 

APecoutinuetion,of theyanalysisworeChaptert Ea cht, othas 
chapter takes as its main perspective at the outset the 
distinction between qualitative and quantitative deficiencies 
in Canadian industrial research and development. This is the 
dicstanctionebetween thesoverallydevel of theractivisty) of 
industxviads researches andsdevelopmentsand, the distri butaon of 
thetmactivatyein thespursuiteol certaingproductse.a) Ong the 
Sul tacearheaanvestagations of ~Chapter Bivphteand1cated that 
ehexewaremundentabie quantitative deticicncieses -Nowrthe 
questioneisewhetheroranot that. lacks ofpindustriale research 
and devediopments has meant, ay correspondangrs lack of@technology. 
ire twhasem tiene it ywoudd Seempappropriatesto considex 
policies designed to quantitatively improve the activity of 
industrzaliresearch and) development. |However, iaftenet, then 
Ssuchtpolicies would be less well advised.» The answer given 
to the question of whether or not deficiencies in the activity 
Oteindustrialsresearch and developments, arer relieved) to 
deficiencies in technological products in Canadian industry 
US One ucsotather Levelpot) Canadian andustiiederesearcheand 
development is underestimated by its failure to take into 
account exploration expenditures and the gain of additional 


investment is overestimated by virtue of a failure to document 
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the existence of alternative investment opportunities. 
Moreover, the level is underestimated by the ommision of the 
intra-company technological transfer payments of the Canadian 
Subsidiaries orimulti-Nationalecorporations. Considerations 
of transfer payments leads to the conclusion that the 
Cechnolocwme sepresenit. How it eismcrested anduhow it sicmusece 
tnese wares cic di tficulties.. ‘Nevther of these difficulties 
Wille be overcome by increased funding in industrial research 
and development. Indeed they might be execerbated by such 
accion hey arise trom the presence of multinational 
COlpoOLdtvons. and are therefore the subject of economic. anct 
Screnceme Ou cyweeAndseconomic, unlike Selence. policy, ised 
polities, Morea cechnicalky matter, a°ditirculty, ncteaspiz2 6 
Crepropren. “because =Uils™ LIne =Of salalyStswatrectseautemuron 
PORUNeCECITecres -Of “the purchase O41 stile products "Ol scrlencesny 
the subsidiaries of multinational corporations, it was 
TeseiVvea eo -ulrs Chapter im order toval lowed 1ul ler st reaumem: 
Oumsercscrty mts. anuspold trea! context, sas Wollmose cr LCCcs OG 
thesersupsrdiarives in the Canadian political*economys “has 
treatment dividedwinto two parts, “takimp™the Vastething firs eg 
the consequences, which show the importance of the issue, and 
thenssecond the or1sin and context. “Part” (1) "examines sone 
selected effects of multinational corporation subsidiaries 

in Canadian industrial research and development, concentrating 
on transfer payments. Part (2) takes up some aspects of the 
origin and development of these subsidiaries in the Canadian 


economy. Each part is itself divided into two parts. 
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1. THE EFFECTS AND ECONOMIC ROLE OF THE SUBSIDIARIES OF MULTI- 
NATIONAL CORPORATIONS 


iiiempattalas t1ver Sections sal. U) reminds ts ot ine 
easy but unquantifiable technological spillover between Canada 
AVOmeDemUIMGLCdeotates., 1 12) esnowomsupsidaiaries aro be 
concentrated in the high growth sectors of the economy, which 
ccem lems one tCchlology SectorsestOOm6 (1.5) descr besweie 
extent of intra-company cross-national technological transfer 
payments; (154) sdiscusses two additional effects of 
subsidiaries directly on the economy, rather than on research 


didgaqe velopment smecidny (ls5)esummarezes this part. 


Citi borden spillover 

Whatespmlis across the 49th! parallel 1s not technolog.: 
The laws dosot permit that, but ,ather anformation.. which 
MavyepemoOm ones of two kinds: — concerning applied: and 
developmental research that stimulates ideas or concerning 
new technologies which stimulates a Canadian demand. The 
lWAtterecase sis usually treated under thes headings ot adverts ci 
spillovers. The former is in the domain of information 
exchange. Geographically Canada is uniquely situated to enjoy 
advertising spillover from the United States in both print and 
verbal media. Such advertising is designed to stimulate a 
demand for a product which is available in the United States. 

Information spillage is a worldwide phenomenon. It 
extends as far as the language of expression is advanced and 
comprehended. Still, Canada stands to be exposed to these 


technological ideas sooner and more extensively than any other 


ali Age 


Tt per Lorn 
ne 


= a ’ ie: rh! 
ai abaias ni his 7 ay a m0 tte ree “SUES ‘bed rig at ri i 
_ 7 


erm betes J devo st i. reat bite of eldat wikts: apan 2Hd 5 


LS W/ ee! MH bee 
Sd of aeitaihiadya swoaal t. , touahs a aerate 
toed enites Te 
injiw ,yooteoed edt te 1a2gRe asword i , t beaters basing 
: > ‘tous 
wt codi teeth te.2) jae: feyaee galen i gid 01 | 
+) ‘J 
beasts tu» ipoto aioet Lei Phas tors nga > w 2k 49 ied, 2. 


: to etoedta panos bbs. eee as 
. ‘ > i 

iozet mo andy glia ee o” 30029 ait no ¢bs2exih To) aa 
s76G ras dokkY aay & Te eae Vyasa (ob he 
wr : ibaa) i bi) ai 

- i‘ a - e a , 7 
oe f “2 P - : xeembrige ‘sebxrot ae rt 

ij , ' iy cy er 7} A : ay pr i 
stows? yoa Sb felTare de 2b 9, eeerze: eK an sl 

a, : : 


ia 
il 7 , ie Seare cv rm ize+t Te . 8s dg pix -q son ob. mage 
cia ! ait qe i AE BTPROID : abhth ow! 3 to: sii Se 


je A a3 Ors mast ii nse sui ge. 4nd a2? Boo St oe 
as pinto im pbs ine? * core Cut we dai dw sna 


e4 


92 


7 ; a 404 put 
parr to nlageb » sttt ein atss earsot anh. —_ ‘ 

& ssenaae eh pies ei i an dseanteniaaiin 
j siesta nina fi weraaz, bavi ort woa2 geyotligg 

+ maetumbite por. orgie ek ernie: pase: 
ee adie beste ih: ere bh afte ave eh sia a 


re ae ees —?y = “ . 
- 2 tI Roto ase oe w Crow ‘ah 2i-e ah wh tT 
- ye —_ : ‘an sacl uae si - 

mat ie * 


aul a te sober hesnors ¢iinvew otis 


‘> 


314 


country. American technical magazines are available more 
easily and widely in Edmonton than in Paris. 

Together these technological stimuli with their under- 
lying geographical foundation may also contribute to the 
second factor, which is direct importation. The market 
stimulation of American technology may easily lead to the 
importation of technology. Geographical proximity is the 
MOSteODy rouse racer litating’ factor. lne1ts wake others have 


followed. 


Giaccone echnolosy oncent rat iron 

The ownership of subsidiary companies by multinational 
corporations in Canada is concentrated in high technology 
TmduUsS tires. sells 1S SO because 1t 1s. these kinds of lnder- 
takings in which multinational corporations have excelled and 
have buzlt themselves into what they are. In the normal terms 
of Economic accounting the principal high technology industries 
are chemicals, electronics and atone le AS Jabie oe wis and 
Onezasiow. ane these areas there 1s a substantial presence vor 
foreign owned firms. Twenty-four of twenty-eight chemically 
based firms; thirteen of seventeen transportation equipment 
companies; and fifteen of twenty-one electrical firms are 
owned by nonresident interests. In contrast, only three of 
the twenty-eight chemical; four of the seventeen transport- 
ation and six of the twenty-one electrical firms are Canadian 
owned. 

If it is multinational firms that are highly 


technologized, then Canadian industry must be fully 
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TABLE OL 


NUMBER OF FIRMS, BY INDUSTRY AND OWNERSHIP GROUP, 1970 


Ownership Group 


U 
Non =P roti Pore Lon 


Industry Group 


1. Mines and wells 
2. muchemical based 


3. Woodebased 


4. Metals 

5. seMachinery @and 
Transportation 
Equipment 


Gomeericct ical 
J. Othermelndustries 


TOTAL 


SOURCE: Statistics Canada, Industrial Researeh and Development 
Expenditures tn Canada, 1970 (Ottawats aovauds tales 
Gaivad dem O)) 2 leas) op 20g. 
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TAR LER OE 


FOREIGN OWNERSHIP AND CONTROL OF CANADIAN INDUSTRY, 1965 


BO Leno Foreign 
Ownership} Control 


Manufacturing: 
Beverages 
Rubber 
Pextrles 
Pulpeand Paper 
Agricultural’ Machinery 
Automobile Parts 
Transportation Equipment 
Iron and Steel Mills 
Aluminum 
Electrical Apparatus 
Chemicals 
Oihes 


Sub=cotal 
Petroleum and Natural Gas 
Mining: 
Smelting and Refining of Non-ferrous 
Native Ores 
Other Mining 
Sub- cota 


ROtaimaOtmaboves, Industries 


SOURCE A. COTrdeél lbs The Multinatronal firm ire ci miorei on 
Investment and Canadtan Setence Poltcy (Ottawa: 
IncermatiOns Ganada, 0s ia) aDeeeo 


SAPS ASRARRS F 


eee 
be 
or) 


Shy 


technologized too, because it is dominated by such firms. 
Certainly these firms do make substantial technological 

Contr pierons .anore = thanvdosecaneadtanetirms .)as eshown 10 

Table 5 The full measure of this) contribution cam best 
be examined through investments in research and development. 
Industry sin» Ganada; 


is: Nageaccess -toumaly buselrons gor 


dollars Of ROG Uae ln vsmexcecdss by aa aac tor: 
of perhaps fifty the total R § D done by 
Canadian industry." 

First, the subsidiaries do more research and development 
work than indigenous firms in the same fietdt Tosthas 
extciesticir spresence scemingly elevates she Canadianeptcrures 
However, the levels of scientific investment in Canadian 
aidustry, are lower than those of comparable itims in the United 
States from whence most Canadian subsidiaries are controlled, 
asesccenmain, lap lc 9.4, 0) Accordingly, vtshas been arcucdmunae 
the levels of investment of these subsidiaries act not as an 
eleVvitlilowebucsrather as. a depressing factor .rather atid 
Fans (ieee lLooM, lowerine. the ced ling wesliecm nazis pCinirero. 
the argument is the assertion that while foreign owned firms 
do more research and development than indigenous companies 
engaged in the same fieid, 6°? they do less than their own 
parental counterparts, as shown in Table nee) They ecomles. 
and make up the difference with intra-company transfers. Were 
foreign-owned corporations not monopolizing the market for 
high technology in Canadian industry, it is conceivable that 


the rate of scientific investment in resident-owned corporations 


would be driven higher by the pressures of the world market, 
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TABLE. Oe 5 


CURRENT INTRAMURAL R & D EXPENDITURES, BY OWNERSHIP GROUP, 
1967-1972 


1967 1968 1969 1970 1971 
INspercentage 
Private Non-Profit 
United States 


4 4 5 6 7 
45 47 43 
18 16 10 
33 32 44 
100 100 ae | 


Other Foreign 
Canada 


SOURCE: Statistics Canada, Industrial Research and Development 
Bependttures in Canada, 1970 (Ottawa: \ Statistics 
Gatlad an welo/ Ze) eDeeccn, 


ay ary 


ad ase, Bet oa 


Ste” eT oe os 


LFS Oa jaa hd oh me 


ue Oia task 


ret Sires ve i 


AF, ve 


er 

' ; : a 

“ _ hrs _ 
: yo taped 


= 


a 


pitta Sahara 


ABE a GSRRE, ot 


338 


TABLE 9.4 


COMPARISON OF CAPITAL EXPENDITURES AND R § D EXPENDITURES BY 
INDUSTRY IN CANADA AND THE UNITED STATES, 1970 


RaAtLOLO Dee 
to capital 
Expendicures 


Industry 


BlLectrical and WSs 1.80 
Electronic Ganada 1700 
Chemical UeS O52 
Cama da Ome 
Manufacturing PES ORS 
Camacdea One he 
aba, eo Re fe 
Business Canada 0 


SOURCE: Bourgault, Innovation and the Structure of Canadian 
Industry, p. 65. 
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forces against which these subsidiaries are protected by their 
parenus” ‘technology: 

The available evidence for this claim is not dLYect wawone 
Pant ofeit consists in an inference ytrom two.established facts; 
(1) that Canadian high *echnology industries are nearly 
exclusively thescreatures “of multinational, Corporati onsumds 
shownestil lable 9.1: and) (2)ethatethe research investments 
attained i, these industries are, lower in Canlada) than ingthe 
United States. This is to be seen in Table 9.4. The inference 
Usmtiatue the cause sor athe lower level must lie in theymost 
Significant part of the industry, which is the subsidiaries, 
NOtepnemi1ndd Fen Ouse Lait ms 

MOLeCVel as es elitr lean teas ChesCOntr 1 DULlTONeOtmulese 
Subs Claro smio eet 1S BOeCliiing. ss Inisercanwbe panttallvescen 
Pete eee mics LT Cnt decline sme llelese ar Climuald 
development expenditures can be seen in the key high technology 
forevoned Onmanaced) Industrials tields sof chemicals, elcetronres 
dice ranspomtatvon ms plsewiote declines 1senot thevrulesmasm im 
Meta lseOlmOtnciaIudusSt ries wel lel ables Ow) va decline mas 


Meas eaiyeaimiidex Orerescarch intensity, «is present. 


GEAS)emlechinoloey, transter 

Simubtane ously . there hassbeen an increase in intracompany 
transfer payments for both royalties and research and 
development. This is to be seen in labiiew9is. ~ Together sthese 
two surrogate scientific investments add eight-four million 
Canadian dollars to Canadian research and development. That 


is doubtlessly an underestimation since charges within a 
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TABLE 9.6 


CURRENT INTRAMURAL R & D EXPENDITURES, BY INDUSTRY GROUP 
Agere IL Cy 


(angnal loons otdo blans,) 


1960) 1967 HES PELL omy alle )'0 7 


INDUSTRY GROUP 


Sie ieee ee 10.0 

Chemicals DU 24 eats Soe 
Wood Jiore 5 ease See 
Metals ata Way oe 
Transport 96. 0)5 43.4 AS) 
PLeCeror.cs (eS) HUI reieltin, 8 O 7740 
Other ‘ OU C5®) é : : : 13 
Total 199.9|220.0 237.2|243.7| 269.4] 266.4 262.4|269.9 
Annual Change 10 _ 3 10 -] “4 3 | 


AS PereeiLe 


SOURCE: Statistics Canada, Industrial Research and Development 
- Expenditures in Canada, 1970, p. 20. 
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TABLE aeons, 
RESEARCH INTENSITY IN CANADA BY 


FORETGN-OWNED SUBSIDIARIES, AS 


ae see a ad eh 


Reo) EXPENDITURES (PERU S LOO SALES 


1964 1967 1968 
(an smi liwvons of dotlarse 

Pew elLotal Sales i547 ZO ea. 22,484 
Pe CUMLeCILICaE <peInd? tures: On: 
Research and Development 

aoe Otead, 98 120 109 

¢-fAbroad =10 = 4 ails 

eeeGanada —— eed i aa 

88 106 94 

Reg D Salaries +90 2128 +128 

Tota 6 lin Canada ae as 

Cra eclteexpenda tures alrite) 234 205 


See hese atChsin Gensi ty in 
Canada per $100 sales 


SmexCuudiire salaries 0.58% 0.51% 0.42% 
ZamCuMGgriyome aLarles 1.16% Lgl Sc 0.91% 


SOURCE: P. Meyboom, "Technological Innovation" (Ottawa: 


Economic Development Division, Department of Finance, 
EO ONG Ds, 24. 
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TABLE 9.8 


RESEARCH AND DEVELOPMENT TRANSFER PAYMENTS BY CANADIAN SUB- 
SIDIARIES TO PARENT CORPORATIONS 


Year 


Type of Charge Gnemilisvonstot dol tans) 


Royareres Paid 


Gharges "tor Research and 


Development 17 


JZa 


SOURGEES Wepertment of Industry, Trade (and) Commercess sumcreccedar 


Supplement to "Foretgn Owned Substdtaries in Canada 


1964-1969" (Ottawa: Department of Industry Trade and 
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company are generally less than the value on the open iene were 
This eighty-four million dollars alone represents a 30 percent 
addition to Canada's 1970 investment in research and 
deveUOnmentymas seen in: Tables. 6" 

The effect of these transfer payments on Canadian 
industrial and developmental research should not be minimized. 
In 1969 Canadian industrial research and development consisted 
Oumanminves tment Of $544.6 million, in 11970 of e324 0 mation 
Adding intracompany transfer payments for research and 
development, sthesc i1gures rise. | In 1969 the subsidiaries 
OReNU LEIA t Lond s.COnpOmat LOS naGanadae pad.de0Uder 0 Omliselalsianon 
iesuchwmt nansrers.. in. 1970 $67 mellion. = (Heres t canepe 
MOoticcdmilatutne: rescarch of Subsidiaries: declineduwhaiste 
GEcistetepayments increased by halt thesamount Ot thesceciances 
If transfer paymefits are added to industrial research 
ex peirevelres.. that. £07 1909 1S increased Dy 19. 15 epercenmanc 
iit tee Oras Oe bye LO7 55 percent. ©? Developmental researc 
expenditures, are elevated too, since most industrial research 
msedevelopmental research. the effect of this addition can 
Hhemsecemounstlabple 9.9. “Earlier, Table. 8.7 melated Canadian 
gross expenditure on industrial research to those of fourteen 
Other countawes., those data weremiromelo65 et Alimether, thames 
being equal, if the average transfer increase of 19.35 percent 
is made for Canadian figures in 1965, then the Canadian value 
for industrial research in 1965 is increased from 0.449 percent 
of the gross national product to 0.530 Senome Co 


If the assumption is made that industrial research is 
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TABLE 9.9 


CANADIAN INDUSTRIAL RESEARCH AS PERCENTAGE OF G.N.P. WITH 
TECHNOLOGICAL TRANSFER PAYMENTS ADDED 


Gross Industrial] Technological|Total!Total as % 
National Transfer 
Product Payments 


fips SN 


78,580.0 


SOURCE: Statistics Canada, Industrtal Research and Development 
Popenutvurce =n Canada 1970 (Ottawa eotctis tics 
Ganeda,. 01972) op. 15: Vlepartimen to te liaUS Ge melee 
ANG COMME TCE, SEAEUSELCOL wUuPpLementt VO a wareon 
Owned Substdtartes in Canada, p. 20; and 
Ingernational Finaneral Statrserrcs, XXIV (lov 1 105 
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mostly developmental work, an assumption made with especial 

ease about technological transfer payments, then the Canadian 
value in Table 8.5 changes in the column for industrial research. 
It changes from 0.375 percent of the gross national product to 


O44 percent. 


Ci-4)=eEfiects—ony Economy 

ieceprescice Of Subsidiarlessot mill tinati onal ecorpom: tions 
has two additional characteristics worth mentioning in passing. 
The first is in connection with Federal support of research 
and development and the second is in connection with the 
balance of payments. 

Were ares six central government programmes pertainans 
ECOMCRCESUDDOGEE Ome INGdUStTTid Wm YesecarTciams1t Wes ane 100 lmethau 
Puce Cucha ll COVeTiment DEGaMe -acuLver Ile tid SmreCarC melita 
Pietseestimatcear that these programmes scontriputed limtyo.ive 


Malt Ol Se ot AGtlarsccte) 


Tniswps eaDOUbstWwen ty = LiVesperceme 
Cir ieGanadianl wiidustrradl Tresecarchetormtlateyedi: 

These programmes are designed to underwrite the development 
of research and development facilities, not to support on-going 
work, (12) Most likely to have already a facility sseamiaree 
company, and most larger companies are subsidiaries. Five 
qualified’scientists and engineers is generally considered to 
be the minimum critical mass for an industrial laboratory. 
Fifty-one percent of industrial laboratories in Canada have 
fewer than five such persons on the Ghee, Se Smaller 


companies are less likely to be in a position to forward an 


impressive application. After all, they, cannot be expiicin 
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TAB Loe LQ. 


FEDERAL SUPPORT OF INDUSTRIAL RESEARCH AND DEVELOPMENT 


Estimated! 197.2 
Expenditure 
(Milinvrons*or- dollars) 


Programme 


Defence Industrial Research 
Programme 


ZeeebzOoranmme for the Advancement: of 
Industiia welechiology Dien 

Seletoncesindustry Productivity 
Programme 


Peas hit auResearch #ASS is tance 
Programme 


Seam a lcus biwalwkesearch and 
Development Incentives Programme 


Total 


SOURCE: Pierre Bourgault, Innovation and the Structure of 
Canadian Industry (Ottawa: Information Canada, 
OW ize) ean Dien JO". 
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or implicitly understood to have the backing and resources of 
major world corporations in the way which a subsidiary can. 
Moreover, 


ae many small companies, mostly Canadian- 


owned, complain of having to incur the costs 

of going to Ottawa, of not knowing just where 

LOncO, and Of the ee ei and time needed 

Comeuideethe formsssetc. (4 
A large subsidiary will have a liaison officer and even a vice 
PLeSideiteskilved in these arts lt can be Seen im lanle otst 
that foreign owned firms receive the lion's share of research 


(15) Thus 


funds made available through the central government. 
foreign-owned firms spend 46 percent of Canada's total 
industrial research dollar while receiving 79 percent of the 
Canadian government's investments in research. Resident owned 
Andesion-proil m@einsti tutions’ account tom 54 percent of the 
Oude DiLteroCenVcmcL Perce ts On the sOvetTnMecnitU unas. 

The second effect is on the Canadian balance of payments. 
Subsidiaries operate with the principal purpose of applying 
products devised elsewhere to the Canadian market by scaling 
down production techniques, by design modification and by 
SdVeVeiotiomonances. lhe directioneot sSuch etiums s1SesOlelyacG 
the domestic market. The research and development done by 
SDS Tattecwmi Ss Ol 1iNOVAtl Vea fll tals sadaptaveuacel apes ore 


See 


"In no case did we find a Canadian subsidiary 
tChaterelt 1t had thestreccom=etomentor 10Lese 
markets at will with a product which it thought 
could be produced in Canada and competitively 
exported. "(17 
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TABLE il 


SOURCES OF FUNDS FOR INTRAMURAL R § D, BY OWNERSHIP GROUP, 1970 


Ownership 
Group 


Sources of Funds 
Canadian ROTTER elOeal 


RepoOmt me Canadian Other Total 
Company Government Canadian 


Gn mia tons oreloMars) 


Private 


Non-Profit Zoo te Bree LOiee = Zoe 
United 

States SB oee0) 25 04 136 1102.0 13.20 123 et 
Othe x 

Foreign 1 Ono = Zoo ein Al Zo.9 


Canada 


SOURCE: Statistics Canada, Industrial Research and Development 
Expenditures in Canada 1970, p. 22. 
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TABLE SOR 


NATURE OF CANADIAN INDUSTRIAL RESEARCH PROGRAMMES 


(Number of Companies) 


ly penos Country fot Gontero. ASSCES #11 mas eleons 
Programme 
United) Other sock Up C074. OS arrcmoiests 
States| Foreign 
Adaptative 2a. 5 26 14 ial 
Innovative 5 5 8 5 5 


SOURCE: “AvP. GSdtdrian, foretgn Ownerenip oF Canadtan Induercy 
(lononto. me wicGraw-Ha UIs 100 Oe pow loo.. 
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The export performance of these companies is naturally limited. 
Examination of Table 9.13 shows the high technology foreign 
dominated industries of transportation, electronics and 
chemicals not to be export oriented. Hence, these companies 
and their industrial fields donot aid the Canadian balance 

of payments situation. 

Further, they do it positive harm. These companies and 
Nencemthei rye industrial fieldssamport a cood dealy. sforaala” 
forerons owned» industries theresis only aysiiont maroin wor 
expontsgover imports, as shown imelable 9.14. j8Sincesthese 
brtomseaominace the (main iparts of@Ganada's industry. that 
means the overall importation situation is poor, especially 
imewhateshoulidgbe the leading export fields of which 
feehnglocynemiins 1s to be seen invhables9.s15. 

WinelIGS.-1t was estimated that the Sbalance 

of trade between Canadian. affiliates and 

their American parents was some $1,063 

million in favour of the United States."(18) 
As much as 70% of the raw material consumption of subsidiaries 
GOONS US to mOiedMNpORtS «LFOMeparen tc corporations. ‘1%? 

Howethis happens is very easy to understand. Ssubsidianies 
follow the design and production procedure of the parent 
Corporation we these cald ‘for the. use of certain smatermals. 
Theeperent corporation hlas become vertically integrated ming ts 
home market and controls these materials. The subsidiary then 
needs these same materials. Naturally it purchases them from 
the parent corporation, keeping all the business within the 


family. Hence it imports, and a look at Tables 9.16 and 9.17 


shows that the degree of these parental imports is not small. 
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TABLE woes 


EXPORT SALES AS PROPORTIONS OF TOTAL SALES BY INDUSTRY, 
1968-1970 


Exporteodles=as=Proportionseot 
Total Sales 


Industry 

1968 1970 
Mining and Primary Metals 48.1 47.6 
Gasmandmodt Se 14.5 
Machinery and Metal 16.4 
Fabricating 1 2e 5 
Transportation Equipment 44.0 epee b 
BleaGurucd ep roduets 13.4 14.0 
Chemical Products 8.0 O20 
Food and Beverage Sed 58) 
Pulp and Paper say eal Done 
Other Manufacturing 7.4 hte 
Wholesale Trade US Bes) 45.5 
Other non-manufacturing ae) Ons 


koa sn 26.2 


SOURCE: Department of Industry, Trade and Commerce, 
Statistical Supplement to "Foretgn Owned Substdtartes 


tn Canada 1964-1969, p. 16. 
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TABLES Qed 


VALUES OF TOTAL EXPORTS AND IMPORTS BY THE SUBSIDIARIES OF 
FOREIGN OWNED INDUSTRY 


Ginemicki Tons otecoliaws) 


DUURGE @ Veparecnent Or gindustry, Jrade and Gommerces of 
Statisttcal Supplement to "Foreign Owned Subsidtartes 
Dime ania Mood 106 0s) pelo. 
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TABLE TO MLS 


PURCHASES ABROAD AS PROPORTIONS OF TOTAL PURCHASES 


Industry 


Mining and Primary Metals 

Gas and Oil 

Machinery and Metal Fabricating 
TransportatLron=Equa pment 
Blectrical-Products 

Chemical Products 

Food and Beverage 

PULD ald. Paper. 

Other Manufacturing 

Whelesale-- “lrade 


Other non-Manufacturing 


horse 


SOURCE: Department of Industry, Trade and Commerce, 
Statistical Supplement to "Foretgn Owned Substdtartes 
anecanada 1964-19695 p. 10. 
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TABLED O a 1LG 


COMPARATIVE IMPORT PATTERNS OF U.S.-CONTROLLED AND OTHER 
FOREIGN-CONTROLLED SUBSIDIARIES IN 
L967 


Reportine= Corporation. Control leo sine 


SOULCE=OLeImMpOrLs Other Foreign 


United States 


Countries 
Value |{$ Millions] Value|{ oo 
Pnpoe essen roma. o% 3124 eae 178 
imporcs srrome Other Countries 467 13 294 
fotcalm@inponts Grom Al i 
Countries aso | 


IMECRT OSPF ROM APPILTATES BY U.S. -CONTROLLED AND BY OTHER BORBUGNG 
CONTROLLED CORPORATIONS 


lghports Fromerarent or 
Niet ale S si nusl.o. 


Importss trom Parent OF 
AEP in abe Seine Other 
Countries 


Total Imports from 
hia es 


IMPORTS FROM UNRELATED COMPANTES BY U.S. =CONTROLLEDSAND BY O1HER 


Imponts@eanom Us. 


Corporations Be 
lnportsearomsethersroreien 33 
Corporations i 
Total imports trom Non=- 100 


Aprilia vedrGOrporatitons 


SOURCE: Bourgault, Innovation and the Strueture of Canadian 
Pee ducc vy. 2o¢ 
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TABLE soa 


IMPORTS FROM PARENTS AND AFFILIATES AS PERCENTAGES OF TOTAL 
IMPORTS 


Pirdustry 


Mining and Primary Metals 

Gas and Oil 

Machinery -and?Métal Fabricating 
Transportation Equipment 

Bre cerreal Produces 

Ghéemical Products 

Food and Deveeage 

Pulpwand Paper 

Other Manufacturing 

Wholesale Trade 


Other Non-Manufacturing 


diegecist 


Note: Imports cover merchandise and capital equipment items. 


SOURCE: Department of Industry, Trade and Commerce, Statistical 
Supplement to "Foretgn Owned Substdtaries tn Canada, 
Toedenoe oer 1s. 
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The country of control has a profound effect on where as 


subsSiduaty eObtains Supplies, as showisinw lable 9.175 


(1.5) Summary 
There is much research and development activity or its 

equivalent in Canadian “industry, "That, plus the spiltover 
Factors y make it °difficult to view "Canadian ‘industry as under- 
eeenmo kori zed> "lt has technolosys "What Peedocs *notetavesus 
thegtrecdom*to explort that™technology-.* “The source orf tic 
technology aliso Controls it} Sjecalously*secindingsrtee it os 
Erespolicressof multinational corporations “that have sleam=to 
Enews tuaeionyenOt= thew lack "or eyovermmene, POlIIeles =n0? gene 
Support sol science. "Ilt'is the presence of government 
policies encouraging the presence of multinational enterprises. 
Divowrs tiew2S: Sue: 

UGanaciam INS try se Oe Caliscomo tm iUSmotamctiicn 

has been stripped Of that incentive. and no 

AMOUN te OLProree-feedine ODeresecarcnewrL. 

create the healthy and vigorous activity 

that is needed to build a Canadian 


controlled technology capable of su i 


ting 
aesecondary Manuracturine industry. ) 


Or 
20 
iis@problem* ot ownership" rates more than” the 112th place 


Seteiitloleaseassieied *toOnLtU DyY™EnGeMiIniStry Of ovate: LoL 


(21) 


Science and Technology recently. And multinational 


eorporations are apolitical ; not exclusively “an “economic or 
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2. THE ORIGIN AND POLITICAL BACKGROUND OF MULTINATIONAL 
CORPORATIONS 


There can be few issues that command as wide and as 
intense a public attention in Canada as the multinational 
corporation. A handsome shelf of books has accumulated on 
Lhismtopic ine recent years." Imdiceatine the importancerof tne 
issue, two of these volumes are government reports, the first 
being the so-called Watkins Report while the second is the 
Grey Report. ¢2%) What is more, two political movements have 
FOSUSCUs ON suds LODLc. ENCirclinggL im CONCeEN tric bandsmomn 
policy papers and background studies. Neither the Waffle 
group within the New Democratic Party nor the Committee for 
an Independent Canada meant that focus to be exclusive. 
imcemtrTonabl OTsnot mthetre Gan be tittle cennn that it was 
CONeCeEIm With othi Ss 1SSucemore thanvanyectheraby which they. were 
Pdentiiyved in the public's mind. 

Consedtentiy, public interest in and awareness of this 
issue have attained levels which make additional contributions 
here gratuitous. In the pages which follow no attempt is made 
Comadcdmaoeticestore of publiceknowledcesot multinational 
EOLVGLat1ONS.s lime aim iS LO Interpreu pat teom tie 
phenomenon. To interpret it as a political issue primarily. 
The argument is that the multinational corporation as it has 
been and is being experienced in Canada is as much the result 
of political as of economic conditions. One main upshot 
results from this mode of interpretation. It is that the 


situation of multinational corporations in Canada is the 


result of choice and not necessity, and hence might be changed 
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today. This argument points to different ranges of policy 
options than conventional analyses, which understand unalloyed 
economic necessity to have led to the development and 
Maincemance Of subsidiaries an) Canada. 
iHesaneunien taimetheserpavesmismtnatepold tical 

dpEricurticsunave led to the present cconomic situation: 
Normally the order attributed to these political and economic 
dUPrieultics as just the reverse of this. The standard vrew 
is that economic necessities have led to the present 
DOlBtical situation. “Thus, one of the foremost exponen csuce 
thewimportance Of multinational’ corponations, Kara, bevucu. 
writes: 

“ihe most Ditter harvest of ancreasine 

[economic] dependence and diminishing 

[economic] control may yet be reaped in 

Cio rOrleOt et hemi be tial lava 

Dalkatiz@tvon of Canada ."(24) 
iiotethere sis internals polivticalsbalkanmizapion, ands pilecenea. 


(25) 1SanOtetoupe 


absomporousintosthe, American ampervalvsys tem 
denied. What is to be denied is that the economic absorption 
iowa lonee caus mo the: pola tacal balkanazationm.  lorcuic 
contrary, the argument here is that Canadian political 
balkanization has also caused economic absorption. More 
specifically, it is argued that economic absorption resulted 
morlessstrom political, than economic), balkanization. wile 
British North America Act institutionalizes and thereby 
legitimates and extends the geographic and historical 


balkanization of the country. This condition in turn permits 


and indeed invites the penetration of the Canadian economy by 
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DULoinaGional. corporations. 
peas wrong to seek economic or financial 
deficiencies in the Canadian environment 
to explain the ever-increasing American 
dixect investment in Canada. Political 
endadetleicncics) ves tom Ame mi can 
investment has always been encouraged by 
Canada's political eum economic elite."(26) 
The Canadian political culture is one in which the political 
authority relevant to the economy is fragmented into regions 
by both the spirit and the letter of the law. 

Lesis tie sintersect Lon of twouwe llaknowngand closeiy 
intemuwined shistorical conditions, thateproduce sthis 
foacmentat LOlsse hevyeoruanre (2, 1)) the colonial imetyonoel7 tan. 
ham texlands sdivision and (242)ethe cultural hetrogenci tyson 
Gan aCarsClice GOmLESetWOeCUMLUTCS OM LOCC NetstiLe Semcon dint ols 


havemdivided the provinces and ,the .country... (making, themenivaler 


Gompere eOnSetOtascGcarce Capi tal ene thCretian sallies: 


G2 mec leavaces ls Metropolis-tintes lands 


theetirst 1s the metropolis-hinterland=«schism. Orica iain 
theawhole of Ganada was a colony, a hinterland, of a. huxopean 
metropolis. The purpose allowed to Canada was to supply the 
ill endowed metropolitan homeland with large quantities of 
staples. Developed in the hinterland was primary industry 
attuned solely to the metropolitan market. 

Perhaps the first impression count most, and the first 
impression of Canada was as a staple storehouse. As that, 
Canada became known throughout the world, and what is more 
important, as that, Canada came to know Lise bt. sGanodceas 


the storehouse and Canadians are those persons who hew the 
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wood and draw the water in that storehouse to feed the 
industries of the metropolis. 

thusvit@wasethat firstyFrencht and» thenrEnelash fishing 
fleets were drawn by the endless cod schools of the Grand 
Banks of Newfoundland. (27) Once drawn, these fishermen were 
forcedyto iindetechniquesiotetakinepandsshippineacod: oned 
scallemlarvesenoughato permit ithesyeatazation? ofia profit oveu 
the above the high fixed costs entailed by the operation of 
dgoteet atesopgreat a distanceatrom homesports: 

Thewjurny 2Sstill out on the? final evaluation voi the 
theory of staple production as an explanation of the development 
of the Canadian economy. Whether adequate or not as a theory 
ofeccouomicedevelopment ..therstaple theoryecontinuesetosorter 
amvaluable perspectives from which to interpret key aspects of 
Canadqangeconomimnnrstory,fincludine theyinstitutionsy that 
producetand are produced by that history. (78) 

That staple production has dominated the Canadian econmy 
is undeniable. Whether or not this dominance has enhanced or 
debilitated economic development, it has most certainly 
Gxis Coder Lommene est andpointeol thegpresentrstatcmoretne 
Ganadian polity; one of the principle» features of;the Canadian 
staple economy has been that it is capital intensive. 

The necessity) of extracting Staples | ingmaximumequantities 
is tsraphically portrayed» in) the nearly frantic transportation 
of animal furs by the Hudson Bay Company's expeditions. These 
expeditions carried no food and took no time to hunt for live 


game on the trail. Instead they lived from food supplied on 
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contract by Original Peoples living along the way to York 
29 : : 
Bactonen ) Transportation more than anything else, has 
Decnmenomicsue, ine the history ioftestaple extractions uneshort: 

MRebiance upon foreien (capital as by no “means 

new to Canadians. It is deeply rooted in the 

basic structure of our economy and, since 

before Confederation, has been an essential 

feature of our development. Spread over 

creat reqocraphical areaseetie Uti lt zation 

of Canada's natural resources has taken 

tremendous amounts of capital management 

initiative and know-how to develop."(30) 
Tiseism@the waiewsrot (one Minvstern o1 Industry, Tradesand 
Commerce. 

bhembecacys-ofesuchea beginning 1s twotold. First was) a 
Paeleotein terest thes caiversittcationeo. pthe COnomysotestic 
a GLO oe COMdawasesl ice ere lian cCemOl et hememeuropol1 Ss eroreal yy 
Capital or labour needs. 

Canadians behaved in these ways so long that they started 
Outi inetieseywayse too. Accordingly, much of the 
inheritance of that legacy remains. Aspects of many 
government policies remain that are attractive to non-resident 
Gated tOrectamnp le, theomtarittawal | themcapltdlegalncecax, 
aOminCelL Ve Oran ts se IMOStspenVvasively, etiere, remains od 
certain sense of Self-consciousness, even inferiority. Most 
Canadian business people are managers of what other people 
own, namely the subsidiaries of multinational corporations, 
and they are content with that. 

Precio cudanationdleintel Omi tyacomplexsis NOt lara rG 


seek, » Suffice it to say here that the most telling consequence 


of this complex is that not even the Canadian government 
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normally procures Canadian products in preference to foreign 


products. 31) 


Indeed’ the Ming stimsot otateuton Sciencegand 
Technology has had to delay its efforts by first advocating 
a buy Canadian programme within the federal government. 32) 

A microcosm of this metropolitan-hinterlands relationship 
developed within Canada. It developed between the Central 
Canadian heartland and the vast periphery, where it is 
especial lyeteltiginsthe West ~.foneneasons swhich»willibe treated 
ipeterms sofRceocraphy: <vltiis commonly said. withsmore sthan 


a modicum of truth, that all Canadians are united by one 


thing, hatred of Toronto. 


(Ze jeaaleavares sil.) sCul tural) Hetrogener ty 

Tireve m1 saa second istorii cal (Conditions whichmed socus 
PlOUsewaeedencG LOpMel t.. lta 1s ther On Lol nal pies elec mO1s CMO 
Cultures within} the Canadian nation, French and English. The 
Censwons eWilcn produced this duality sand etiestens10ns produced 
DvecLvewdudltty lave, served to drocment political saucoorriy. 
A certain degree of decentralization of authority over 
especially social matters was built into the act of 
compederation, «limiting central authority so ithatsQuevec 
Might enter Confederation without fear of losing its culture. 
Hence, the grants of authority to the provincial governments 
ane considerable. One indication of the political power, 
avavlapilesin Canada 15 in provinclal@covernmen ts a Satie tact 
that more than one provincial premier with the potential for 
national party leadership has felt his political aspirations 


and ambitions to be fulfilled with provincial office. 
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The limitation of central authority was the desires of 
Canadiens as their means of protection as a minority in a 
majority of Canadians. And province-by-province all Canadians 
are a minority and have the same desire to limit the central 
government. It is stili the Canadien province, Quebec, that 
advocates @andiexp lores "provincral autonomy. Of courses 'tiiis 
policy is one which is in the interest of more provinces than 
Quebec Samncrevoxpl OLtmi fithan speaktor +f stEspeciallly 
attracted to decentralization are the wealthier provinces of 
Ontario, wAlberta, and British (Columbras They Pitoshecononic. 
anceQuebes for rcul tural ®rédasons tare happyetovlimtt themcererat 
government. 

Liyyasowas Saltdtearliér, +transporeat lowers sacri trical 
aAspe@usOweCanadval  iLStory, elt Vsesombecause of Canadian 
geography, Sl tlisetransportation whichis perpetually vavea 
DiremiuneeessO eG was forgthe separate Poovemmen ts’ prior so 
comeedera tion in Vl867-98 Hach was smuch*= preoceupied by matters 
OmauUransponteatuon vad none too *sticcéess fully =. ‘Each compared 
Wapgeadebtoarin sthiswenterprise. * ltwas been Vest imatedetrad 
three-fourths tof each ‘colony's debt at’ contederation was tie 
result of largely misbegotten rail and waterway construction {99) 
Theseedebtsiwere (an important assucmim the megotiativons, that 
heditto econ federation! (They “are “specifically “acknowledged in 
tiie Act. (34) Not sony didtthe newly tcrnedtedsstatesor "Canada 
agree to take over these transportation debits’ dbutihi G@ talisio 
agreed to do what they had failed to do--establish an eastern 


transportation route. Hence, in «areturm stonrathne “cooperation 
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of Nova Scotia and New Brunswick, the Confederation assumed 
the responsibility for the immediate construction of an 
Intercolonial Railway. 69°) 
Of course the most singular instance of the importance 
of capital and technolo;y employed with both political 
inspigationgands inp lication wast the? Canadians Pacificy Railway. 
Although Canadians are seldom accustomed to thinking of it as 
suche thesconstructionvof ther Ganadi anjPacitic Railway is 
doubtlessly one of the great engineering achievements of the 
world's history. Few national railways have encountered 
condi trons *ertherpofr thes varietyuorenn tensity (pil etealone both, 
asewere enGounteredibyi the) Canadian PaciticyRadlway in the way 
Of. €.0., snéeredistanee, soil dynamics» grades, snowtalds 
tenpenaturens thooding,ufores tseand mountains. 636) 
Phesebyingseusetovaisecond importanteteatures om Canadian 
Peqcraphy;eainattastsimplytiphysiecaieproximityrtoe the United 
ShatesmaGlOviiuewasuthemthreatlotteradual ancursionsebyache 
Doitedgstates#intonthespralriessortontthebwestetoast thar 
inspired Sir John A. MacDonald's first Canadian Government 
toLembarkuon thishengineeringeteat, “sosas@toiunify tthescountry 
from sea to sae Oe Natural lyyathcny gene fai ean eehadeee 
follow an exclusively Canadian right of way. Following that 
route entailed much higher costs due to the considerable 
geographical obstacles involved. A route around the Great 
Lakes to the south would have been far cheaper, but it would 


not have been Canadian. The condition that it be Canadian 


was stipulated by the government. Under this imposed 
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political condition the venture held little or no appeal to 
private interests. Consequently, the central government 
undertoodstomcarry a very hich®proportion of ther total ycost. 
BrEOG tomthe building offthe Canadian ‘Raci fice another 
example@ofethne political Simportancesor transportation lies im 
thesconstuuctron sof \the®RideausCanalte(and tthe already 
mentioned Intercolonial railway). More recently, there is 
thesexanmple of *the Trans-Canada Pipe Line? 
Being politically inspired, these endeavours have 
naturally had political implications 3 “for 
tee eanrStoricallyy tundemental political 
changes have becn Ansticatedmin order co 
providesthe anmstaturional and political 
bases for new_or improved transportation 
fACEUVGLE SE) 
Without being unreasonable, one could say that New Brunswick 
and Nova Scotia entertained the idea of confederation and 
finavivewacceded sto it for sthespurposée -orrgsetting=the 
imeeveotonialt@kaiiway built. Oreretcould betscaldetha tes mi tish 
Golunbtaey;ounedwcontfedération solely for *thespromiserorgtirc 
Westermeraileline.  British*Columbia wanted@intosContedéeration 
only because of the railway, and was wanted in by the other 
members, only with the railway which would breathe political 
item into: the tecaleformali tiesmoreconrederation. 
In their political "Context ethos transpertation 
difficulties presented by Canadian geography yielded a further 
harvest of consequences. 


First. once constructed, Such a System as the Canadian 


Pacific Railway, represented a greater technical capacity 
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than could be absorbed by existing traffic. Consequently, 

in order to ensure that the system operate at the maximum 
realizable level, it was decided to grant it a monopoly. 
Hence, the construction of other--potentially competitive 

or disruptive--railways was forbidden. The primary target of 
this exclusion was the everpresent temptation of North-South 
hookups with nearby centres in the United States. Hence, 
disallowance was invoked against the Manitoba railway of 


G9) Provinces were denied all 


Premier =Norquay ain the 1880's 
leovslatimesarchonrty pertaininge ro tie construct loneor 
ranspecratvon=lines=-stean, ships rare or wire -cxvendi ne 
beyoud=themborders ot one province. 649) 
This restriction focused trade and commerce, and with 
themepublac “attention; along *avcontinuous East-West axis, 
Fatiecmechanallvowlre 1t to pass Into™arseries of auscrete 
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the economic development of the West were sacrificed to the 
Service OL natvrondl unity. (42) GCastial tress tne sere Wemmnc i 
Na veomepumlame soOCccur. lhis Was=one wor them, Asa) Tresulc, 
Western Canada became, and largely remains today, a colony 
servine the raspirations of the Central Canadian heartland, 

iitteewas “the “fate or tiewWest Lo becomes tie 

colony of a colony which Drought st oMits 

new imperial role neither imagination, 

liberality nor magnamity,"(43 
an effect magnified immensely by the low fertility of the soil 
of Western Canada, which fact alone would have caused it to be 
dependent on the support of the preoccupied but dominant 
(as) 
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mec aNester aCamadaphasup aid tforathe 

development of Canadian nationality, and 

it would appear that it must continue to 

pay. The acquisitiveness of eastern Canada 

shows little sign of abatement." 
Engineering and technology as embodied in the Canadian Pacific 
Railway have kept Canada whole. Canada has been kept whole 
deethe expenseyonia near, perpetual state of conflict. “Bven 
superb technology can only attenuate, not alter social 
nHeality. 

Second, and as a consequence of the attempt to unify the 
Country pacgainstethe fsouthern,political menace yeforeden 
GOrporatesioreesywere actively recruited by itheycentral 
fove mninen tie elt ewas ythese corporate organizations athat 
recruited, assembled and directed the skilled and unskilled 
Paboumgand, thegeapical eGhat@thesconstructiom of fthe Canadian 
Paci sreskailway mequireds cAt that#time fieqthenecngimeers guar 
Gap? talwweresproduced pin yadequate (quantities iby itheegmmencate 
ecConomyaoreCanada. pilhese gweregte Gomemmostly #irdnebryeta ung 

Reliance by the Canadian hinterland on the British 
metropolis was by no means new upon that occasion. British 
corporate endeavours had long been a central feature of the 
Canadian experience: in a phrase, the Hudson's Bay Company. 
themrechehanvestuof staples «avaz lable ehromethe Ganadian 
storehouse: ofanatupal mesources satinacted sforensn weap uta | 
Withenes eattendant 5 bructunes ,ewni Lemtinesncedelo 1ecap int a peat 
that time left Canadians with a receptive turn of mind. One 
indication of this receptivity is MacDonald's National Policy 
(46) 
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protected Canadian manufacturing, but which also did, and was 
mGman MacOussciiCOUnage iforedon eGaprltaletoslocate behind ie, 49 
This Foptron was especially attractive to American capital, 

for ibehind that wall, one had protected access to the small 
Canadian market, but more importantly, one had favoured 

access to the whole Commonwealth. 648) 

Im themtatter pant “of thesnineteenth century Britis 
Capital and business were challenged by newly emergent American 
enterpwrses an the world markets. Due to proximity sand sthe 
tarivif wall), much of the attention of these emerging 
corporations turned to Canada. Depleted and exhaustive by 
WorldmWare One webrittain redirected its finane1alwunteresius ste 
HUSMOW abe CONSCrUuccNOn:» British capital wi thdrewrrroneuts 
WOrld-wihdceaGtiIvities tOsaenOticeablesdeprec.. pleas tom 
depleted by the war, American business flourished and filled 
the vacuum British withdrawal lett, especially in Canada- 

The combined effect of these historical influences has 
been to fragment Canadian society and politics, and therefore 
ileturms cconomics. ‘Certainly Canadian) repionalismeis 
remarkable. ‘4? 

HSsentially ent. hase beenethe purpose 902 sthis chapters a 
show that ultimately the determining factor in the political 
economy of Canadian industrial research and development is 
the subsidiaries of multinational corporations, and to show 
further that these subsidiaries are crucially situated in the 
whole of the Canadian political economy. Once these 


consequences were indicated, an attempt was made to sketch 
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(reimvorvcin and political context. This sketch began with 
PhemOwotorncn lei cGentitication Cf Ganadaeas a pDiimanry) producems 
It thenspointedsout the importance ofetransportationsasma 
DOLuetea teat rreculty end utechinier wepugzies ny Canada mutt tem 
dweltaon the fracmentat; onvot;centralw authority «resultanvmccom 
CicaDICULtUnalnatune Or Canadlanmsocety. sin’ shomteane 
SeveraleprovVincesewere inclinedebyatheireowninecds to. compete 
WitieeachmOounerstoOnmexternal iscancepeapital,.and tuankse to 
their autonomy they were and are still able to effect this 

Tic Inat1 Ol etO 4) Considerable deeree. (Chapters [en turns e co 
the more properly geographical background to the regionalized 
economy end then concentrates son how Prench-Eneclishytensions 


effect andeare eftected by the idea of a science policy. 
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“Allecomputations made. for; transfen payments sin sthe tollLowing 
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the computer as a desk calculator. 
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CHAPTER TEN 


INDEPENDENCE , INTEGRATION AND SCIENCE POLICY 


INTRODUCTION 

Chapters Seven through Nine viewed the wider context of 
Canadian research and development. In so doing these 
chapters argued that the wider context added complexity to 
PousrdebaLvons sO Science poli ey. = Specifically, sitewas 
argued in these chapters that an adequate analysis of problems 
in Canadian research and development should consider 
concentration on industrial research and development, high 
technology industries and hence subsidiariés* of multi- 
factional corporations, which are*™mostiy United States=owned: 
Wandda s admitted lacks¥in” research and devel opmentewere 
fraceaetowcne inuustrial-developmental ‘categories: silesc 
categories were shown to be dominated by subsidiaries which 
control the hreh"technology fields of endeavour. * *Qnce 
Tecopimzedw this causal analysis has severe policy 
implications. For example, it suggests that the diversion 
of more funds to industrial-developmental research, whether 
or not from basic-governmental research, would be ineffective 
since it would either go to the truncated element of the 
high technology fields in Canadian hands or to the 
subsidiaries, which not only do little research, but dedicate 
what little they do toward profit maximization within Canada, 


and not to international trading gains. 
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Now an added level of complexity is to be offered in 
this chapter. Chapters Seven through Nine showed that a 
Canad tangs erence. policy would be welll advised. to concentrate 
on industrial research and development and the subsidiaries 
of multinational corporations. These matters concern 
economic and foreign policy, basic policies of government 
which have wide ramifications. Indeed because of the 
continental rationalization of so much of the economy, it 
iusitebesmoarejusetul yto think of agsoodupart.ofsGanadass 
ScOnonLaspohi eymas foreqon. policy, and ca yeoodypantsot mats 
foreign policy as economic policy, depending on emphasis. 
Whenethesrole sof ithe subsidiaries of mainly United States 
owned multinational corporations is discussed, as particularly 
NaAsmeciomcase sil Chapter qkicht (the emphasis s1S5 70a tore mon 
Secovomucanol1 Gy. shrOTe1 on <eGonomic poli Cyeilmthusecase 
involves important aspects of Canadian independence. 

JUuStwasetoue? on veconomic policy scan sbeseivensasagomesti1c 
emphasis by conceiving it as economic foreign policy, so too 
Canadian andependence ,as..an internal .correlate. sihinking got 
Ehemsiubsiduaries of multinational corporations, andgindustraal 
research and development raises key questions regarding 
Canadian-United States relations and Canadian independence. 
Around these relations much of the Canadian economy is tied. 
In its turn the economy raises questions of the relations of 
Quebec to Canada, as will be shown later in this chapter. In 
short, because of the interaction of the two, the issue of 
mdustrialarescarch .and.deve lopment sand, the Uni tedyotates 


raises the question of Canadian independence while the question 
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of the economy raises the questions of Canadian integration 
as between English and French Canada. 

More than many countries, Canada has great difficulties 
in maintaining its independence and assuring its integration. 
Geographically independence is threatened by the cCeneranugas 
forec oe the=United' States, “Historically, intecrationeas 
threatened by the centripetal force of the Canadian cultural 
duality. Most nations root both independence and integration 
in a common history and a common culture. Neither of these 
meprescntsea Cones? ve intiuencesan Canadas. Cultural auc ty 
exists fromthe outset: The hivstornreal=momnents whach*have 
welded together other nations have, more often than not, 
divided Canada, for example, wars. Wars in Canada have 
Heepencdsculcuralwdilvisions, first, in’ the decision to go Lo 
Woaeeaioeticimine tie deciston tO™InvOkewcConseript1On. seuuad aye 
the most romantic and legendary pages of Canadian history are 
divisive moments; tor example, the” Riel ™Rebelizons*or the 
MacKenzie-Papineau Teper 

Canada lacks a common history largely because it lacks 
a common culture. As between the two founding cultures, 
events that have unified other nations have only divided 
Ganada. "At latent tension between these cultures” remains 
today, unresolved by history. Latent, the tension is evoked, 
not quelled, by national symbols. Canadian currency and 
postage stamps accordingly picture not the creator of 
conscription, Robert Borden. 


Devoid of a unifying history and culture, Canadians 
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public life has been preoccupied with two difficulties. The 
first is the integration of the English and French cultures. 
The second is independence of the United States, (4) Together 
these difficulties produce great strains on the Canadian 
polity. Fundamental anc yet unresolved, the difficulties are 
Outen ignored. 3) Yetetheys remain@implicitiy. 440necourses 
while it is cold comfort, what may be surprising in this 
Ssituatzongisanotethat it sexists,pbut that.Canadashasesunvived 
moe. or SO vlLonge el TheretarestwormivaclesiangGanadaangndstor,.. 
(iemiirst isethelsurvivalkof French Canadabeandethessecondias 


(4) 


thew survival vot.Canada: It might seem more logical to 
see the French Canadian culture absorbed into the larger 
PnelasheGanadian® culturey#and ineturn tosseerthenremaininegs 
SaneleeCanadian culture absorbed byjtheslarger-United@satates 
cominre. selutemnayeberthat, the<surwavaleodceecacherontrmputes 
Pominataotmthemother: 

The intersection of independence and integration is 
Deruasivemand Showspaitselfvevend in -sciencespolicyeg py ocience 
POULeVelemnOt ae technical problembomgpuzzle. 9 it erows@out or 
and is shaped by the two central issues of Canadian public 
life, independence and integration. To indicate the nature 
of the connection of science policy to integration the pages 
whi chetolMow,inethiss chaptervsdivide antoitourjpertsrigia) ihe 
first concerns the Canadian political culture, (2) the second 
the place of French Canada in ther politicadpeconomygete)y the 
third the interactions of various ways of dealing with the 


difficulties of independence and integration and (4) the 
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fourth offers a brief conclusion relating to sclencetpolrcy. 


1. CANADIAN POLITICAL CULTURES 

Balkanization was discussed in Chapter Nine in terms of 
independence regarding <he subsidiaries of multinations1l 
corporations owned in the United States. Now it will be 
treated from the standpoint of integration, between English 
and French Canada. Balkanization is a complex phenomenon, 
having both geo-economic and socio-political causes and 
effects. Recently some have argued that the geo-economic is 
the more important dimension and is having serious socio- 
POLta ca, effects. >) Uncontested there, “the latter claims 
accepted bute nog ibhe former. To themcontuany .ihere aio ichioiee 
is made between the geo-economic and the: socio-political 
oVcLorpae Adequateme vadence, does! notwexisit guomsus Gann ga 
mud senmentaexcluding one or ithehothersievel tasmiliess mimportant. 
Since the geo-economic level has been explored by others, 
enpitassicelere will @o: ttothe! socio-poli tucalfidimension 1or 
ballkani ons relatins: to. antegration: 

Howe Veaushardsto make: tanalyticallyeom empumicalily., tie 
distinction between the geo-economic and socio-political 
camencss ose is importante) achyhasexdittenent policy 
implications. Exclusive preoccupation with either risks 
ignoring part of the cause, consequence and cure. Emphasis 
in the geo-economic leads to policies designed to rectify 
economic puzzles, one of which policies Nechtebe Ss c1ence 


policy... Emphasis on the socio-political deadsmio policics 
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grorened=to deal with political difficulties. *!Thetsocios 
political cannot be ignored although it is sometimes confused 
With the geo-economic. Both are important. "What’ follows, 
in this part and throughout this chapter, is not so much an 
attempt to distinguish the two and emphasize the socio- 
political as it is an attempt’ to'areue ‘that the!two can) and 
should be distinguished, that the two interact and that the 
socio-political can and should be emphasized as much as the 
neo-economic.  * To*actually make the distinction, document the 
interaction and develop the emphasis requires a separate 
study, though as will be seen here, such a study would be 
Diportcicly = rerated, to’ this ones 

When*the polity is?viewed?as fragmenteds then, ®oL course, 
Wee aicsnot= Olly the economy, must change, if there a5 to be 
gntcesracion. © The’Canadian polity can berviewed asmiaaemented 
in the basic sense that confederation was a union of previously 
Separate, distinctive and independent colonies. Once 
eontecerated, the desires of “Che first veneratione or 
CrovincialepoOliticians = were» to preserves and protec thc 
separate provinces from each other. More importantly, this 
desire was manifested in the conditions of confederation 
themselves. The British North America Act goes out of its way 
to recognize and legitimate existing institutions, rather than 
to create all new ee Gone Moved in part by a desire 
to unite in face of possible American expansion, the colonies 
wanted some of the benefits of unity in respect of 


independence, without some of the costs in terms of 
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integration. The British North American Act reconciled these 
desires to its nineteenth century conditions. Tt vested 
residual powers in a federal government in Section Sab ad whulie 

it specifically granted to the provinces in Section 92 powers 
most crucial to nation building and the development of a 
political culture, for example, the construction and direction 
Greroads,;*hospital’s and schools. 67) It was precisely because 
the importance of these activities to shaping and moulding 
Grerzenship were recognized that they were left® to the 
provinces. Having a linguistically unique culture French 
Canada through the government of Quebec was perceived and 
Dooce iVeaeltsel + as having the moSt at "stake in -asstz ime 
DimoviiicratL saAuLOlony. BU all provinces rests cedmeriec 
SaneemeratronwoO. waucnorrty at the “centre. 

Kesistancew to centralrzationewas a paradox. “—Kespecurtor 
provincial autonomy meant that integration could proceed only 
under a decentralized government. Yet the original impetus 
to unity, independence from the United States, suggested 
centralization. The paradox was resolved by the construction 
of a federal system of government. Federalism favours 
Geccieral raza On. 

Utter se ccheral Ly understood that federalism 
places obstacles in the way of national 


economic ee and the regulation o1 tiie 
Disha tense ctl an 


When viewed from without the Canadian federal government has 
few of the formal and informal powers over commercial and 
(9) 


economic activity that demark other national governments. 


The price of integration was Met, at esome: f1Sk 0 independence 
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resulting from the weakened central government: Integration 
took priority in the final analysis at confederation and it 
Deomnetained Itesince,.as every national election campaign 
shows, explicitly or implicitly. Implicitly it is assumed 
that economic development increases integration. 

Er fonts wto antegrate. Canadians society have been 
mmporbantly sift not exclusively; \economic.». A; pre-eminent 
example of an economic integrationist policy is the 
Cons tmuctionso1sthe|CanadiankPacatic Railway. Aptransport= 
aiaones cheme,wit was desiened to. facilitate,interprovincial 
trade and communication. A number of complex policies were 
MecdeUmtOulakGmilt ASseiiective sandsct1 cle) tadsmnoss 1 bie. 
Mame LVe1n a2aSystem.ot ditierential rates. 

bavlwayabllsldin ging theyninetecenthscenturyawas 
Premenaously expensave, especially acrosssa continent and 
ehuEOvuchbasril eonvousSsclimate:, Capitalerequirementswexcecded 
indi genous.sources...On an,astronomical,scale, capital was 
imported, and skilled labour too. Done in service of 
integration, these importations undercut independence, 
Physicallysand mentally... Henee, the secondary ,attentiongwhich 
has gone to independence has had as its first combatting the 
dependency effects of integration policies. 

Giving priority to integration over independence is 
according to some critics a mistake. In the view of Kari 


eV GOteeXanp le, 


"|. 6the major national problem is not 
Quebec separation, but the problem of 
maintaining political sovereignty at a 

time when economic sovereignty is so gravely 


threatened." 
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There is much purchase in Levitt's claim. It is true too, 


though, that the two, economic integration and political 
independence, are interrelated. One affects the other. 
Aiming to elevate economic integration has led to the 
invitation of foreign irterest. "Sous le premier ministre 
Marchand [circe 1897], les capitalistes Americains sont 
invités a venir nous exploiter,"()) The result is 
balkanization. 

Balkanization is contributed to by the provincial 
ownership of natural resources established in the British 


North America Act. $12) 


This ius especially amportame inathese 
western provinces entering confederation late, where these 
resources ewerevasmyet largelyfuntappedseelhe combination of 
PHemaesirertorecaputal vandthesresources<based mature fotrerhe 
eeonomies Of the provinces oriented them to the large market 
hOrecapital and resources in the United Sees, Oe 
Inescapably this leaves provincial governments speaking for 
Bieminterests that control and/or consume their, region's 
products. Provincial governments became partly the 
(ae) 


representative of American interests and markets. A 


series of regional, resource-specialized economies, the 
provinces are linked southward with adjacent markets and 
linked east and west with each other. This can be seen in 


Taiples 10st =and 10.2. Provinces have little in common 


regarding economic policy across regions. Within meercns 


where they have much in common, they are: competitors, not 


allies, for capital and markets. External economic 41nternesit. 
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TABLE 10.1 


PERCENT MAJOR COMMODITY REPRESENTS OF REGIONAL EXPORTS TO 
UNITED STATES 


Percent 


Pacriic Timber oe) 
Dra wre Petroleum So 
Ontario Automotive* spor) 
Atlantic Timber A2:..0 
Oue bec Timber 


* 

fiateOniteario s mayor American export Commodity is) 1o0t.a 
PesOurce, ~iWdrcates. the divergence Obelus Unteres ts ain 
leo.-Ganadaseconomic relations from that of the other four 
TE Si0is. 


SOURCE: Garth Stevenson, "Continental Integration and 
Canadian Unity", Background Paper, Committee LOt ean 
Independent Canada, Toronto, 1972, p. OF 
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AMERICAN IMPORTS OF SPECIFIC COMMIDITIES BY REGION 


Commodity Percent 


Automotive Ontario OU 
Petroleum PiGagenes 8O 30 
Timber Pacieac 71920 
Aluminium Ouebec US 


' SOURCE: Stevenson, "Continental Integration and Canadian 
UNtiste yen pre to. 
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often find it profitable to play one DGOVINGe Off aoa 
another Sto feet a better dea, (15) mince tthe IpmewinGcesmone 
not allied, the role of the Federal government is limited. 

One concrete sign of the dominance of the separate 
provinces over the cential government is in fiscal resources, 
‘which are also crucial to economic planning and policy. 
papier 10S shows thatthe provincial share of the total ot 
national tax resources has grown considerably. Simultaneously, 
demands for provincial expenditure in the traditional areas 
grows. Resource industries "require large scale spending 
by provincial governments on roads, electric power 
EiGiinedese  POres t) CONSeTVatiom,’' and education Of themwons 
oreen 

ihe negative attitude to the Federal government and the 
nostulity toward other provinces which results from thas 
Ggompetition can be seen most clearly in the case of Che 
Mrenchimcdiadranuprovince Of Quebec. bhéere aresalscouunigue 
features) of thewase Of wrench Canadman, Quebecois which 
Warrant thoi separate attention... Oucbeq us) importants ine ts 
own right and as an example. 

As for feelings to the central government, notice items 
three and four in Table 10.4. French and English Canadians 
alike hold it in low esteem compared to their provincial 
governments. There exists further differences in attitudes 
across regions within each culture as shown ie Tables bOr or. 
The pattern is indeed a mosaic. 


The more unique features of the French Canadian attitude 
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TABLE 10.5 
PROVINCIAL TAX REVENUES AS PERCENTAGE OF FEDERAL REVENUE 
i ENV ENTAGE UR FEDERAL REVENUE 


Year Ending | Percent 


oe Mag Ch eos se 510 
SiyMarchy 1963 5950) 
31 March 1968 (IE 


SUURGHM@e Canada Yeorpook (Ottawa: Queens Printer, 1060)5 
ppeei0ss and 1101.” Conada veurpoom (Ut teva oUceias 
Printer, 1965), pp. 975 and 992° and Canada earvcco. 
(Ottawa: Information Canada, 19/1)5 pp. 14 ceand 
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TABLE 10.4 


POINTS OF PRIDE IN THE CANADIAN CULTURES 


English french 
Canadian (percentages) Canadian 


Geography 

Economic Resources 
Form of Government 
A Region 

Social Environment 


Other 


Note: Totals. do not attain unity because the responses are 
NOC Lin CxXClustve:. 


SOURCE: John C. Johnstone, Young People's Images of Canadtan 
Pocwaty (Ottawa, Queens Printer, 900). ee. 
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TABLE 10.5 


VARIATIONS IN ORIENTATION TOWARDS LEVELS OF GOVERNMENT BY 


LANGUAGE AND REGION 


DIRECTION AND STRENGTH 


NEGATIVE NEUTRAL POSITIVE 


A Federal Government 


cae LO eid ME . French - 
-0.8 | Z 

+9.2 English - 

+950 m 

-2.6 _ a 

= Date = 

Sad e 


B Provincial Government 


+16.3 French - 
+ Siez é 
cal English - 
-0.7 = 
+8.7 . 
+5.1 - 
C Municipal Government 

SG French - 
-4.4 - 
-17.9 English - 
= 8725 i 
-6.1 . 
-2.9 re 
°17.6 : 

$ Cia Caen 50 


SOURCE: Johnston, Young People's Images of Canadian 
p.19. 
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Quebec 
Non-Quebec 
Atlantic 
Quebec 
Ontario 
Prairies 


BAG. 


Quebec 
Non-Quebec 
Atlantic 
Quebec 
Ontario 


Prairies 


Quebec 
non-Quebec 
Atlantic 
Quebec 
Ontario 
Prairies 


B.C. 
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Soremoureingtable 10.6. Ties aieewhich is more fatalas tac 
and less achievement oriented. While subjectively these 
attitudes may follow from such basics as religion, they have 
a’basis in objective economic reality, as the next part 
shows. Good grades in school and hard work have in the past 
brought fewer rewards to French Canadians than to English 


Ganadadians. 


Z. QUEBEC IN THE CANADIAN POLITICAL ECONOMY 

therescan bewno doubt... Btwis the economic issuesmwhiich 
Ue@eieeaide buttress Unity that, preoccupy Canadians pola tics. 
pOusInctance, even in the relatively favourable yearsod 1068, 
the major meet election academic survey found economic issues 
BOmbDewCIOSesLinportant for identifiers with ald parties. 617) 
Pemunue as this may be for all Canadians, 1t 1s “patticulaniy 


molucm Onehrench iGan'adians. Editor of@le Devore, Claude Ryan, 


wrote, and was quoted approvingly by the leader of the Parti 


WienDecoOlus a EConomic POlicy, 4S: (in) our times, the swvelyecscenc 
: 18 
GrecOoVverimental» action at every level." ) For Prench 
Giradians .'Ganada has value . . . only insofar as at 
(19) 
Soustututesmasprotection . . - for thei acul ture. ine 


economic stagnation alleged to ensue from Quebec separation 
is less a determinant in an already stagnant economy, leaving 
open the question of "pourquoi Lounute poli tiguce Saas laa 

s oO ! G aig en) 
cohesion économique n'existe plus: 


To the French Canadian the economy and its attendent 


economic policy provide the nurture of their culture and 
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TABLE yO. 6 


SW 


FACTORS PERCEIVED AS AFFECTING PERSONAL SUCCESS IN THE CANADIAN 


Factor 


Good grades in school 
Hard work 

Good personality 

Mave rsity Education 
Riowiieoethe khront People 
Berne bilingual 

Comins from right family 


Goming from right-religious 
group 


Being born in Canada 


Having Parents with Money 


SOURCE: Johnstone, Young People's Images of Canada, p. 


CULTURE 


Percentage Ci tingenaeton 
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society.: Such a feeling may have characterized French 
Canadian thought for some time, but it was importantly changed 
Pomc heeecarly 1960's. for until’ thate time the claimesoversiie 
economy made by governments of Quebec had been limited to 
protecting existing culture. It was because these rearguard 
actions were unsuccessful that the Lesage government undertook 
to claim economic authority, not to protect the pale remnant 
Pemcnewcylture but rather to restore that remnant to 1ts 
foonier a lowers. Lesage and’ la revolutionetranquille, sought 
Poepreserve the’ culture and the’ language by reachine out fo 
NoWealeas sOr JUriSGTCtion, fOr example, Claiming control over 
immigration as a labour matter. Québecois "are now moving 
with the conviction that their survival as an ethnic Siena 
BCveics On Cdinane a deciding voice 11 the economy 1641) 
Lietieedimmucvon of French Canadial Culture oe duesto 

SCOlLcMiespetici it 1sadue tO politics. fOr cCOnons CSm1 separ iy, 
shaped by politics. Today 

eee the French Canadian Mati onelise 

Po eCoOnVvincedetidp sthesexl Stipe polit leal 

Orderwrs TeSpONSiple fOr rerarainy. 15 

progress and must therefore be modified 


in some way." 


The movement is toward a "wider use of state powers to achieve 


ea 
French Canadian aspirations. oe 


That Quebec should have economic grievances against Canada 


is not surprising. Fully eighty per cent Of the prov in Ceses 


’ z , 24 
economy is controlled from outside its borders. § ) Moreover, 


"in the past French Canada has benefited substantially less 


than the English speaking population from participating in 
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the Canadian state," (75) This can be more specifically 
illustrated by certain census findimas 

Table 10.7 gives an occupational Catecorizationeworetne 
puevece-labour-force in 1931,.1951 and 1961... As.can.be seen 
eyouetie table, the proportion of the total, labour borcemin 
middle class white collar occupations has been increasing, 
while the proportion represented by primary and unskilled 
labour has decreased since 1931. 

Though the Quebec bourgeiosie enlarged, it was not 
extended to Québecois as rapidly as it was to Quebeckers. 
English Canadians more than French Canadians were recruited 
and mobilized upward. In Table 10.8 there is represented the 
Mideteaicd over nepresentation of persons of British and 
PEencimeancestory. Clearly, 

LeerearOr erench Lie remwases Omen ere ase 

from one generation to the other in the white 

Gollar eroup, but the increase [between 

generations] was not as great as it was for 

the British.'(26 
iirsmecanebersseen trom lable 10.9 where @ comparative picture 
Gmetiemoccupational distribution of the English) and = erence 
Haboumetonces of Ouebec is shown. There 1S a trend or 
embourgeoisement for both groups, but much more slowly for 
Québecois. 


"Ethnic origin . . . continues to be an important 
differentiation of social-economic data" in Canadage? iias 
can be seen more clearly from data compiled by the Royal 
Commission on Bilingualism and Biculturalism. ¢29) Pipene re 


findings have attained a wider circulation and need onl yaatoepe 
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TABLE 10.7 
OCCUPATIONAL LEVELS OF FRENCH AND BRITISH MALE LABOUR FORCE 
UE PRENCH PANDABRITISH MALE | LABOURNRORGE 


INSQUEBEC AiO3iy Tosi 06 


a ee 


Percentave sOpevotar 
Quebec labour force 


1931 
Perec orOlaleand Lrinancra | a: 
Gierical a 
Personal “Service .8 
Primary and unskilled 19.6 
AoPrGu biural ype 
UL BOTRe TS 58.5 

Total £0020 

1951 
PeOresstolrd mand Linancral 20 
Glerical aia 
Personal (service 4 
Primary and unskilled 13.4 
Agricultural to. 
All others B42 

Total TOO 0 

1961 
Protessitonal and financial eee 
Glerical 8 
Persondaueoemv wee = 
Primary and unskilled LOn4 
Agricultural 9.1 
Alpigoche 7s 60.4 

Total LOO 20 


nn 


SOURCE: Census of Canada, 19381, Vol 75 ables. Census 
OfeCanada, T1951, Vol. 4, Table 12 and Caneuey a, 
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TABLE 10.8 
PERCENTAGE OVER- OR UNDER-REPRESENTATION IN OCCUPATIONAL LEVELS 
OF PRENCH AND BRITISH MALE LABOUR FORCE IN QUEBBEC{ S10 Sie Sas 
AND 1961 


Perce lace s0Vex emo 
Wmider=represenitatcaon 


British French 


1931 
Professional and Financial 
Clerical 
Personal Service 
Primary and unskilled 
Agricultural 
All others 


LoS 


Proress! Oral and Financial 


Glemical 
Personal Service 


Primary and unskilled 


Agricultural 
Mileotiers 
1961 

Professional and Financial | if ta RS 

Clerical Sone Us ah 

Personal’ service Plea = 74, 

Primary and unskilled Ate At) nd Al 

ANericultuia | -4.4 +1. 6 

All others SSS AOS 
O80 0.0 


SOURCE: Census of Canada, 19381, Vol. 7..JTablei4ote Cencua am, 
———— Canada, 1951, Vol. 4, Table 12 and Census of Canada, 
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TABLE 10.9 


ENGLISH CANADIAN AND FRENCH CANADIAN ETHNIC ORIGINS AND SELECTED 
MALE OCCUPATIONAL CLASSES, 1931, 1951 AND 1961 


English French 
Canadian Canadian 

sie eogl 
EProress1 Obalg and sPinanicial 6.4 4.0 
Clerical 5.6 Zu 0) 
Personal Service Leas S42 
Primary and Unskilled S35 20.0 
Agricultural Zh39 34.1 
All others HE ea 5a 
Total OO 100.0 

1 a 
Professional and Financial a5 4.4 
Clem cak ey, eve 
Persona lease nvlce Si Se 
Primary and unskilled eS POR 
Agricultural tees Wie) A 
All others seical Sbyes 
ToOtaw 100.0 100.0 

1961 
Professional and Financial O20 an 
Gheriea » 2 | 
Peusond sce tvice 4 ea | 
Primary and unskilled foil V2EES 
erie leet L TOs 10.8 
Alilifothéers 59.4 58.8 
Total 100.0 100.0 


SOURCE: Census of Canada, 1931, Vol. 7, Tabs eae a 
Census of Canada, 1951, Vol. 4, Table 12 and 
Census of Canada, 1961, Vol. Solos pap hems 
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referred) to*here. In income the average Canadien earns 20% 
fesse than? the average’ Canadian¥’!Intall provinces the 

Canadien is 17% under the provincial averages “This 
drererence™1s=oreatest in the province of Quebec. There, the 
French Canadien average is 35% less than that of the English 
Canadian. English Canadians are 40% above the Quebec average, 
Widlem orenchwGanadtanssare I25Eheloweat: 

The most highly educated English Canadians are the 
Quebeckerss) Québécois tare much®léss educated, and®benetit 
economically less from an equivalent education. The Commission 
calculated that a Bachelor of Arts degree incremented the 
Salary Of aeoewish Canadian $4171) ansrnelisheGanactan 9400 7 
ane Ltalvan«Ganadvan *95695eandeavrrencheGanadianess20U. 

The closer we move to the centre of French Canada, the 
ereater becomes the "differentiation in "favour or Canadians. 
Overall thierdirrerentration ts@ricured atesce Within the 
province: or Quebec 1t is placed at 107) andwinethescity. or 
Montreal eat 227. 

By the same token, because of the fact that 80% of Quebec 
commerce is controlled from non-Quebec sources, French 
Canadian firms exercise only a small economic role. They are 
limited to local business. Exports from majority owned French 
Canadian firms composed only 4.5% of Quebec's exports. 

English Canadian ownership is CONCentrated sine midcale. 
technology and middle-profit LNduUs tRLes a) peUD cue adel commons 
multinational corporations dominate the high technology, high 


Provrtemdustrics. Lett to French Canadians are the low 
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technology and low profit endeavours. This differential 
concentration shows itself in worker PLOdUCTH Val ye IA ayornke 
poeaesuvsidvary sproduces "at tthe rate loft $i2e200 s2 year, a 
worker in an English Canadian firm at $8,400 a year and in a 
French Canadian firm at $6,500. Naturally wages will not 


exceed productivity. (49) Ines hones 


"Our examination of the social and economic 
aspects of Canadian life (based on 1961 census 
fusures peshows that®there tis fan sinequala tyein 
the partnership between Canadians of French 
Origin sandethose vet SBritish orveiies Wyhevery 
statistical measurement which we used, 
Canadians of French origin are considerably 
lower On sthe:- socio-economic scale ws. [heveote 
noe as well represented an tdeciston-making 
positions and in the ownership of industrial 
enterprises, and ‘they domotshave thetsame 
access, Co: the fruits of moder piccolo, 
The®posi trons they “eceupy ware «less @presti ous 
andsdomot command as high inGomes, ) across 
Canada, their average annual earnings are 
SUCUMess Liane tose Of Flea bei soe 
Furthermore, they have two years less formal 
education. Quebec manufacturing firms owned 
by "Francophones produce ‘only 154 "of the 
provincial output.''(30) 


Iteaeitarge part, the plight of vFrench |Canadians smn] ane 
Tae tLeceLonbe the result of institutronaign al luresin 
Onepec DirCeit 1S atailureeconvenmden test Gc x tedaic 
interests and either or both anticipated by willing Quebec 
(32) 


authorities or encouraged by those interests. ESsentiaiay 


the failure lay in the Quebec educational system, and 
secondarily with the unemployment and welfare mechanisms. 

Its educational system was directed to traditional 
pursuits of little value in the industrial society enveloping 


Quebec. "French Canadian education was never geared to the 


Provision) of industrial skills at the managerial or technical 
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tevels Québecois had few resources with which to compete 


in the free market. Undeveloped welfare and unemployment 
measures left little protection to the casualties of 
mdustrialazati on’ 

Instead of being prblic responsibilities, education and 
welfare were long left to the Roman Catholic Church of Quebec; 
And the Church left them in their nineteenth century forms, so 
that Catholic Quebec was endowed with a large and unskilled 
baboure forces; oa Pabour forcesstrictiyedependent on theyChurch: 
This made Quebec attractive to entrepreneurs who saw 
advantages in a complacent work force. This became Quebec's 
matn selling point in industrial recruitment; as the *Duplessis 
poverumentipreserved the disorganized state of the? Quebec 


(34) Evenmtoday, 


tabour’ forces with padlock legislation: 
Québecois are under-unionized. 
hemtcomioacoicitdencemthen thatedarstaamnonymcherrezorms 
of the Lesage government was education, beginning with the 
Royal Commission of Parent and leading to the creation of the 
CEGEPS. Modernizing the educational system alone would not 
have been enough, of course. Its trained products must be 
employed. Only then can Québecois talent be fully developed 
and matured. For this reason, under the leadership of René 
Levesque, the minister responsible for Natural Sresourcecm@e tie 
Lesage government nationalized approximately seventeen hydro 
companies which had been serving Quebec. Thereby created was 
Hydro Quebec to serve as an employer and developer of a 


Quebecois technocracy. While the evidence ELOMM thems. ga 
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census data is not yet in compatible form to that used in 
Tables 10.7-10.9, there can be no doubt that the Lesage 
efforts were successful, so that the 1961 trends of Québecois 
embourgeoisement have continued. 

However the probler is far from solved. La révolution 
- was doubtlessly more successful at elevating thetskiiis@and 
expectations of Québecois through education than at meeting 
rremminethe economy. After alljhoniy 20% of *the provance' Ss 
eonmence sis 5controlled*within the» province: 

In Quebec there would seem to be a disjunction between 
the population pyramid and the opportunity pyramid. ‘>9) The 
Populacionmpy ramid refers sto sthe®quantitativerand tqualitative 
Peatures OL thegpeople :of Quebec, “their number’ by Wevel ,and 
imide otseducativon, skill, vandiabilaties. prThesopportunity 
Pacamrdmis the socially available \complex of outlets tavailable 
romthnat population, the mumbersof “technical managerial 
positions, books and magazines to be read or published by and 
in one's own language, the positions available in advanced 
education, seats in a library; or conditions ‘of “employment. 

- Where the opportunity structure mirrors the population 
structure the talents of people are fully employed, thereby 
fully meeting the ambitions and aspirations which led to and 
follow from those talents. Where the opportunity structure 
fails to do this, the aspirations of people excecdetheia, 
expectations. 

Of course, no where are these two structures perfectly 
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all to the good. Marginal discongruence is Stimulating. The 
population.is led by its aspirations to alter the opportunity 
structure. However ill defined, it is clear that there are 
thresholds at which such incongruities become dysfunctional. 
Then they are perceived as repressive. 

There is a mismatch between the Québecois population and 
thesopportunity, structure available to it. Ags reca tively, 
the intensity and diversity of the opportunity structure 
eudtlablesfor.<Québecois aspirations. is poorer +than “that of 
English Canadians. This would be true for one reason, if no 
euhers) jThat reason is that Québecois are contined «tojone 
province whereas Canadians have nine provinces across which 
mOomscclastheir opportunity. Unlike most other Canadians, hope 
docs ilot Sspminereternal «for -them sinwthe prospecteomimiuanatine 
HOmLOcOntO fe TO.d07s0,ethey would have 4torcross +a seul tunad 
Daur eneno sobher iGanadian ais) asked tojstraverse. 

Inathe «comparative returns on,a Bachelon of Ants idecxee 
we saw earlier one indication of the disadvantage of the 
Québecois opportunity structure, though we saw also in Tables 
lipwenGor Ln dechateetie »Stnuc tune susachanoine. 

Still, this much seems clear. The opportunity structure 
of Québecois generated by the present role of development is 
inadequate compared to the aspirations which have been aroused 
and nurtured. The Quiet Revolution has turned into a 
revolution of nising expectations. One sign of Shas it Siete 
fact that the most tempestuous cauldrons in Quebec society 


are the very CEGEPS where these aspirations have been and are 
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being extended. 

The main indicator that a revolution of rising 
expectations has been released lies in the Parti Québecois. 
dhe Quiet Revolution began to create a French Canadian middle 
Class in Quebec. That beginning has not yet been completed 
in over ten years. A certain number of Québecois have come 
to experience and to appreciate the challenges and rewards of 
middle class society. At the same time these Canadians see 
Pic ce wcxperiences Not offered to most of their fellows, and 
ficvesec Many Of its extremes beyond the trainine and skijis 
avelbabie sto themselyes. It as the Parti Québecois) whichis 
Sqmace byeastde= the crest of;this revolution of rising 
Sx pecuatlons. 

The Parti Québecois offers a substitute opportunity 
structure to the inchoate French Canadian bourgeoisie much 
Heasmodtis:actorily than did Hydro-Quebec dor thei ree lide, 
siblings. Members of the Parti Québecois are by and large 
younger, more educated, more likely to be bilingual, more 
likely to be in the professions and living in a city than 
members of any other political party in Quebec. This can be 
seen in Table 10.10. Those most like the Canadian middle 
class in skill and desire feel the effects of the cultural 
and linguistic barrier most. 

The "Parti Québecois party [sic] strength appears to be 
concentrated primarily in the Montreal area and among the 


young middle Beso) The party is found appealing to 
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these people "as a way of escaping their predicament, in (tie 
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TABLE 10.10 


SELECTED SOCIAL CHARACTERISTICS OF A SAMPLE OF QUEBECOIS BY 


PARTY OF PREFERENCE 


Union Liberal Party 
National Québecois 


Age 

18-24 205.0 | Z5a0 40.0 
Education 

POste Secondary 14% 0 2580) 45.0 
Occupation 

ProLres sa. ona lt 20.0 pAUIE 46.0 
Sex 

Male ih AW) Fast D 5170 
Language 

Bilingual 18.0 PBSiehl) 2050 

N = 428 


SOURCE: Selected from Jane Jenson and Peter Regenstreif, 
"Some Dimensions of Partisan Choice in Quebec, 
1969'', Canadian Journal of Polittvear Setence. wel 
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present by offering an alternative Opportunity structure and 
in the future by influencing certain social changes, (37) 

The desire of the bourgeois revolution of the Paras 
Québecois is to further the development of Quebec, to expand 
the opportunity structu’e open to Québecois, a goal which can 
_ be (1) incrementally assuaged by government efforts at co- 
optation or, (2) by independence. 

Quebec is not the least economically developed region in 
Canada. To the Maritimes must go that honour. However, 
Quebec is thé most entrapped economy: “The limits of a 


Quebecois vseworld is "the iPrénch languace: 


3. INTEGRATION, INDEPENDENCE AND QUEBEC ECONOMIC ASPIRATIONS 
Québecois, especially in the Parti Québecois, wish 

weoveheartedly tor continued and ‘increased economre expansion. 
The importance of foreign capital has been emphasized by 
waeques: Parizeau, economic critic ‘for ‘the ‘Parti Quebecois) 
Members of Parti Québecois 

"  . . veulent que la moyenne bourgeoise 

québecoise remplace jusqu'a un certain point 

la bourgeoise canadienne-anglaise et négocie 

de nouveaux rapports l'exploitation avec les 

capitalistes américains ,"(59 
thinking that they can get a better deal than has been gotten 
Hor Quebecois by ottawa. (49) One “area tof prrority Ainethiese 
negotiations would be capital investments in research and 
development. All scientific expenditures in Quebec amount to 


only 0.7 percent of the gross provincial product, as far from 


the Canadian national figure as that figure 15 from *thateoer 
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the United States, (41) 


Inside or outside of confederation, Quebec. stalitywants 
capital, more than it generates. The capital is wanted in 
such things as scientific investments to permit Quebec and 
Québecois "to catch up with English Canada through encouraging 
American investment in Quebec." 42) Substantial and rapid 
economic development is impossible without non-Canadian 
investment. 45) 

"Les Québecois sont en général favorables 

a une plus grande présence du Québec a 
Pietvanper. hl lsapensent deanluspqucacecst 
Ivaspect €conomique quid est le pilus important 
dans les rélations internationales du Québec 
eteau elles devigquient se wares surtoucnavec 
TeseEtatscUnis «(44 

Evens whilepeontinual ly) eager) forsnon-residentyvinvestment 
Québecois want to safeguard control over their economy. And 
PibseiSathreatencd by foreign anvestment:, Butsthexre asenoe 
Sontradictaon.) sQuebecois«nationalists claims thatenongresudent 
eapitalcan be an the form,of loansanotyequity, justias, was 
the early foreign capital that financed American development. 
These controls would be effective only if they were not 
thwarted by central government policies to the contrary or 
undercut by the conditions offered by the other provinces. 

The latter is almost inevitable short of the interdiction of 
the central government. Were Quebec alone to apply such 
criteria, capital would flee to more relaxed conditions 

(45) 


elsewhere, a Brinks job on a large scale. The former has 
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In 1966 the Liberal government of Quebec was eagerly 
involved in encouraging the development of Quebec business. 
To redress a balance of payments deficit the Secretary of the 
Treasury of the United States, Henry Fowler, took Steps te 
discourage investments abroad. This action met the approval 
of Canadian Finance Minister Mitchell Sharp. It did not meet 
the approval of Quebec Finance Minister Eric Kierans. In an 
unusual move, Kierans contacted Fowler directly. Kierans 
charged that the restraint on the in flow of American capital 
would upset the equilibrium of the Canadian capital market: 
hE would dolso by ‘obliging the subsidiaries” of multinational 
Gor porations to seek financing in Canada and not from parent 
corporations. Canadian banks would be attracted by the 
Superior guarantees “and”track récords of the Américan°owned 
Panseso thatetinds would not"be ‘available co Qucbec*firms* 
Fowler's*guidelines in effect made™the subsidiaries “policy 
instruments of Washington and not merely profit-seeking 
extensions»of their Companies , "because they were =put® tomwork 
in deepening ties of dependence, Kierans claimed. 
Coincidentally, Fowler said the United States firms abroad 
"have not only a commercial importance . . . but a highly 
Significant role’in United States foreign policy. (49) 

Even if Canadian capital were available in adequate 
supply to service the Quebec Markevl i tPissnoteat alueeieoay 


that it would actually be put to work there. Canada now may 


well generate ample capital to be sure. BUteToron'tov0r 


Westmount capital may consider East Montreal an unattractive 
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and unstable prospect, due partly to first hand experiences 
and partly to -an@overactive imagination, while foreign 
Capitalists would not be so detered, having neither vantage 
point. Moreover, the prospect of being dependen teonmcuanaccqan 
Capital probably appeals less to Canadiens than does American 
Capital, American capital has not yet pulled a Brinks job in 
Quebec, but English Canadian capital has. With capital 
dependency goes political domination, as Canade is learning 
in respect to the United States, and Quebec has long known in 
HeoopectwotusCanada. |.NO matter how delicately sit s1se puted a 
domination politique et la domination €économique sont 
inextricablement liées" as a young Pierre Trudeau once 
observed. (47) 

Wie le sQuepec has not been the leas te beneric1 arya meric 
eGONomveeaeve lopment made pessiblew by stoner cmycap ira lem Uitect 0 
lasmecertoinlvyabpecn the ereatest benericiar yous Novccal im os 
distirctuverconcentratbon An ManuiaGtuming tne ablece Ucar 
LOmseeOntario hassbpeen Very well’ situated y ouaconnections 
With mEheelnavedas tates Ine VIew (Ob) lbs shox ill yas vOstuc 
heatulandeotethe continent. “United totatecsscapt ual Ppouncmut. 
way from Chicago and New York to Toronto sooner and more 
easily than to Halifax or Vancouver, 1US beds Products ennom 
Ontario had a comparatively easy route to Chicago and New York. 

Cniarwoo rT Ore prec Loe Ly SoutheIn Ontario Of. ers sie 
highest degree of industrialization in Canada. It Cie wwe ons 
supports what is the most diverse and intense opportunity 


structure too. All roads lead to Toronto and with good 
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reason. 


"Basically the Quebec argument is that 
Canada's economic policies have 
traditionally favoured Ontario to the 
detriment of the other provinces."(48) 

Ontario's economic development has reached matured 
backward linkage effects to secondary industry and forward 
linkages tO,tertiary sectors. It has.given,rise to 
manufacturing and service industries as those who cut timber, 
buy clothes; and those who make the clothes, check books out 
Smeiuceiibrary., Ihe congruence of the Ontario population 
pyramid to its opportunity structure is doubtlessly the best 
timeandaca.  Lven it it falls on hard times, it falls aiore 
fevpiv we Niat 1S more amportant, im hard times those excluded 
GCanenope tO Cain entry to or advancement in the opportuni ty 
Siaruetunre tater, mniike those in the Québecois structure. 

Beinosas weil off -as it is, Ontario 1S )now inga positcicr 
to contemplate the termination of incoming capital. Few 
BaeemeLcesawould fall to Ontario now. (It iS in@asposationecto 
afford independence and perhaps even to find it profitable. 
It is not surprising that so many of the landmarks of the 
renewed interest in Canadian independence have arisen in 
Ontario, specifically the Waffle faction of the New Democratic 
Party and the Committee for an Independent Canada. In 
Ontario too, there has been a Royal Commission on book 
publishing and it can be used to illustrate how independence 
can profit Ontario. Now that a colony OG Wid Cer smaOc mete eda 


self-sustaining mass has arisen on Ontario, they scould 


capture the whole of the Canadian market without American 
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competition under the justification of nationalism, or what 
foecooderor Ontario is¢good) forsCanadas “As Robert Stanfield 


has said, 


"Je n'ai rien contre ce nationalisme canadien, 
mais je dis que dans la cCirconstances i1 
€xprime plus une préoccupation des milieux 
d'affaire du entre du Canada et surtoit de 
1'Ontario qu'un sentiment d'indépendence 
nationale parmi les Canadiens, d'un ocean 

a leautres "(49 


ecetamnlytitvrsy Ontario, “more than, Say) Albertasethat favours 
the screening of additional foreign investment. 

At@etheeroot™ the question=i1s*constitutionaly thow aneits 
uid ues pesit1 On Ontario+can- afford ®toeprerer Central zation. 
Quebec resists centralization, preferring decentralization to 
avoidethe= particular kind°of centralization Pavouredeby 
Ontario. (99) 

Independence torande gree. freezes Canadianeseconomic 
development, social integration and hence unity. At their 
present levels this may be an acceptable tradeoff to many 
provinces. The Canadian economic level would be frozen in 
wiateversproportion it° was to the UnitedStates at» thatepoint. 
ThesmwoulLdebeeaneinterwvor, but easily tolerabies level@on 
average. But it would also and in the same way freeze 
Quebec's inferiority vis-a-vis the remainder of the country. 
ihis@isenotetolerable toeQuebecois. 

Defending Canadian sovereignty by making war on multi- 
national corporations could bélénovsh! to soladify Quebecus 
backwardt status’ iniGonftederation. Pe’ Theetroubleycomese irom 
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Quebec favours decentralization as the best means 
avid Blab ventositito expand “its economy SO that 1t%¢an sattain 
Fevers ofthe distributionwof poods ‘and services vattained 
elsewhere in Canada. Some years ago Senator Lamontagne wrote 
that '"l'abondance constitue sans doute le plus vieux réve de 
Lhumanité.16°2) He argued further that science and technology 
are the uniquely modern mechanisms by which to expand 
production and attain abundance. Through the effects of 
mobilized science the Senator seems to have hoped then and 
Dive werill OU terms .. . to separate the issues of 
independence and unity so that they do not come into 
Soir rectot lon. Policies can be amplemented to cont rolerorcien 
elvesiment while research and development can accelerate so 
pomtOniake tne datterence to Quebec. If science and 
techicloovwinerease production then “eégalite culturelle ct 


(53) Wey TOSS 


Pe ttuimparercubier'' can be attained) for Cuebecs 
BeLrence policy as a surrogate for an economic policy als 
Piemsplan. oconator Lamontagne 15, Of Course, not alone an 
seeing science and technology as a means to save Quebec without 
destroying confederation: a considerable number of other 
French Canadians eee instrumentally preseitecwscrence 
has often been touted the saviour of humanity, could not so 
poedteam Orce as itis, be harnessed to save Quebec? 

Since Confederation Canadian public life has been torn 


between the centrifugal force of the American presence and 


the centripetal influence of its cultural duality. Two men 
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have recently enacted the Canadian scenario for these 
difficulties. They are Maurice Lamontagne who "fathered the 
Royal Commission on Biculturalism and Bilingualism" and 
Walter Gordon who "initiated the task force on Foreign 
Ownership and the Struc’ures of Canadian industry.) Tie 
solutions of each floundered on the rocky shores of minority 
povermment., which as itself part of the problem. * Senator 
Lamontagne now seems to be looking elsewhere, beyond political 
Sonustiturcvonal means; toO,find a way to. economically inverrate 
@avaGiene society. He seems togber locking to science and 
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CHAPTER ELEVEN 


PUBLIC LIFE AND SCIENCE POLICY IN CANADA 


In the previous pages it has been argued that the meaning 
of politics has come to be focused more and more exclusively 
around matters of material well being. A good society is 
repardedsasy one which is*materially comfortable .©" Pola tics 
ase the*instrument of bringing about and protecting that 
comrort.eMaterval Comrort4is in thevinterest of alineandmats 
would’ be; wise therefore to cooperate in its attainment. 
Cooperation would be more efficient and more effective for 
abi@concerned, Moreover, with the use of technology the 
Mater ale requirements ofsall® can’ bev mets *No contMctsewitd 
arus cy. 

On -thiseyvaews happiness res tSminesomew large: part} on 
Wealth @"ocTence is)indirectly involvedein this because it is 
SUpoosed tiat themproducts Of» SCHence ia Cream theory tor an 
apparatus--increase productivity and hence economic well 
being eeheeproducts of's ei cnce™arcevalued More instrumental 
purposes determined by the larger context. 

Against this analysis it has been argued in this essay 
that there are several distinct levels of inquiry. One is 
puzzle-solving which seems to be apropos of technology: 7A 
second is problem-solving which seem to be apropos On science 
and economics, and third, difficulties which seem to be 


apropos of politics. To equate politics With® economics =isete 
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sacrifice and ignore important and inescapable dimensions of 
social life.” Important and Sacrificed is serious consideration 
of non-material values and justifications. Inescapable but 
ignored is the possibility that some are going to ask for 

more than their share. That there is not a technological 
solution to either of these difficulties does not permit us to 
conclude that the claims are unimportant or that they do not 
exist. They are important and ever present, as the fact of 
Matereminds us. Rather the inevitability of difficulties 
permits us to view a totally realized or aspired technological 
Wo tOne= with Caution. “Any approach to policy which® does not 
maintain this scepticism is doomed to being misleading and 
Supe Git Cci al. 

Preoccupatlon, With the*material concerns 02 Wiacersale Ge 
DemNenGcallca cconomi1cs 15 prererred becalise! 1t is Vessesi ke 
to lead to explosive conflict. Any dispute over material 
values can be easily overcome by the production of more 
Pities: = This cannot be so for the ton-material values ot 
POLTUtLES. 

Technological politics is oriented to materialistic values. 
It aims a EEE: the sum total of goods, thereby beneritang 
oulescradualiy. [t aims not al TesolVINe COntl) Cupp Utada 
finding ways of preventing conflict from arising. The 
irresolvable difficulties of politics become then soluble 
problems. 

Gradualiy,ebut surely, “the role of politicians and 
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Piberal governments, and most Canadian governments since the 
SOctaleiipact Of science have been Liberal. The Liheral 
approach to government is technocratic and managerial. ‘?) 

Boli tics becomes administration, not decision, and administrators 
are above politics. It is by no mean coincidence that the 
Waberal Party draws many of its ablest LeEpresen tatiyvese1 vom 
piewpuUbLicCAService, especially but not exclusively tts slesderse 
SO pervasive and persuasive is the reduction of politics to 
administration in Canada that one of the most astute observers 
of Canadian public policy recently felt it necessary to say 
Sic ely in stiiestitle Of a work ‘thatipolicyeand police, 
making in the Federal Government is political. ‘*) At one time 
pomCKhesiecaca toOeboutoldethat policyewas polrticaleeput 
epoadkemtlyethvs 15 necessary now. 

In eee the pOlUiCSa ls epOten tie Linseed tet oii ee 
Heeucmic tei tally (redistributive Decalsce mi tsi onorlenveds (0 
eieomvarucsmotetnie public. It directs onetther conti dencesua. 
Scmmriment, tO any substitute for redistribucion. 317 thes pub lie 
Wisteemtomredis tribute cx1stingwwedl Cl ithat ois etlate 

Science policy enters upon these troubled waters as a 
eiaieauxiiiaryyocratt to,economic DOLICy salto thes tinct 
belief is that happiness emerges from wealth, then here the 
second belief is that wealth emerges from knowledge. Hence, 
the focus on science as knowledge. This presupposition is 
twofold. (i) Presumed first is that technological research 
yields economic wealth. (ii) Presumed second is thats c bedi. 


yields technology. These two presumptions were challenged 
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throughout these pages in various Ways, “Serving "fo Ves tablish 
at least that the presumptions are PIresumptions sy not 
mreontrovertib le 'truths. 

Boagercularly important in undermining the credibility of 
these two presumptions was an examination of the relationships 
between the activity and the products of science. Even if the 
products of science paid off in technology and eventually 
wealth, securing those products through policy is unlikely. 
Policy is instrumental. The view policy oriented "persons take 
piece cnee is "coloured by that “instrumentalisms © “Ihe activi ty 
Ouescience 1S much more ‘than instrumentals Operation of the 
basis of an exclusively instrumental preoccupation would be 
miler ieetent and INerireetive . 

AGE US spoin batten tilon “turned “to some "spect hiceaspe ets 
of the present Canadian situation. Pre-eminent amongst these 
aspects is the penetration of the Canadian economy by the 
Subsidiaries of multinational corporations, most headquartered 
womtvemlimteaustates. Contrary to some’ leading critics wa: 
Wasmarcued that elteis political “factors Win *Ganeda sthat 
allowed this economic penetration and subsequent domination. 
Attention was drawn to the mandate of provincial jurisdiction 
over resources permitted in the British North Amertca Act. 

It was argued that the political design of aU GVoOricy eset Out 
Minethe Britian Worth America Act for “the purposes’ of drawing 
the several provinces together was one that “in face wallowed 
macho f ihonmdons dderable: autonomy prespecua lly @concerim neethe 


economic matters that come to count greatly, natural resources. 
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It becomes clear that science policy is seen by some as a 
surrogate for the unified economic policy the British North 


America Act makes difficult. The term "science polney. y fisaea 


(4) 


misnomer. 


Hence, many Canadians see the best Way stor (Ganadamtec 
escape American economic domination and the inferior status 
it enforces to be in successfully developing a Canadian 
technology. Equally, many Québécois see the best way for 
Quebec to escape Anglo-Canadian domination and the inferior 
status it enforces to be in successfully developing a Quebec 
technology. With a Canadian and with a Quebec technology, 
reliance on American capital and know-how could be ended in 
the name of independence, without threatening unity, because 
the technologies would accelerate economic growth. Hence, 


uum Smiiandl yuan wexacgeration (to say athatesr. \Apserencejpolicy 


Bakes in every activity of government 2 Ine LUG 
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Sivencmearnolnshmre lations ; 


ine shout; 


"The development of channels of escape from 
a permanent branch-plant relationship with 
Our plieatumerehboun toms thelheayh of 
contemporary Canadian planning in science 
and much else. The primary formula offered 
is to tighten our belts and gain independence 
phrough acceptance, 2s inecessary , of a lower 
standard of living. James Coyne, Walter 
Gordon and Melville Watkins have been among 
vs the advocates of this course in Canada. From 
the upshot of their proposals and those of 
Others, 41t is evident that no Canadian 
national party believes it could carry the 
country on curtailment. We have, thererore, 
sought a fsecond ystring solution, namely, the 
strengthening of technology in order to 
eventually make our branch plants independent 
Brdbestablish a viable economy." 
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Accentuation of Canadian independence Strengthens Quebec 
@ependence™. 

Circumstances have confined Canadian integration -efforts 
womene short-term.” Construction of fasting social sana 
economic development has been elusively beyond the grasp of 
the Federal Government constitutionally within Canada and 
much of it simply beyond the border physically. ‘7? 

Because Canadians do not wish to be Americans they have 
held themselves together in a delicate balance between English 
ana French: 

Indeeccethe balance between*= French and Enelash isso 
femtecatecminat only Of inaction Can we be sure™ that stewal) 

HOU jeopardize the balance.* Canada’s most succéssiul modern 
pomooucvan, Mackenzie King, 1s celebrated am the popular wie 
as a leader who kept from acting when lesser lights would 
have. 

Inaction may have protected Canadians from each other 
for the purposes of integration. It certainly has not protected 
them from the influence of the United States at the expense of 
independence. Indeed the only alternative to being absorbed 
Americans seems to be to become more economically like them 
Motunbtactly, SO as to be Pompe tumiee 

Before recognizing and resolving these issues, talk of 
the planning of science is wasted, for until these isSucsmare 


resolved, planning is impossible. To have to plan is a sign 


of weakness, not of epren ste ee TCs noes OLUCL One Om inie 


weakness, to advocate Canadian industrial specializatsonea. 
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10) Canadvan 


Senator Lamontagne and Minister Sauvé have denvos | 
GUS omalready specialdzedeminenaturaleresources aa hor 
iseitoa proper wi aenosiseto Nointetomtiersmal i sizepotetic 
Canadian domestic market as an explanatory factor as Minister 


(11) 


Sauvé has done. Mary viable European economies serve 


smaller markets. (12) 

There us a certain degree of merit, in these pointsatoupe 
Sure eMC tre Vciethat much Sean product Or the tnde givin & 
POLUtT Cat Trealatys ~ That reality msec anadianaconstirurtona: 
Dariacularism. This 1S a weakness: that must be first. dealt 
with, perhaps beginning with the issue of individual and 


(13) 


SLoOuUp er LoOnts. Before Canada can have a national science 
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Unpublished Papers - 


Canadian Political Science Association. Resource to the Corry- 
Bonneau Report. Ottawa: Canadian Political Science 
ASSOGl dtl ON Univers int VOM ebayer L075. 


Carrigan, HE. ‘Research and Development in Canadian Technology". 
Toronto: Policy Paper, Committee for an Independent 
Ganadare 19 72 


Cockerofts Siz Wohn. ) "Scrence™Policey'), Address to the Round 
Table on the *Social @ispects of "Sc rence “Policy, 
University or Toronto Press, 19060. 


Griives pie A Vasitatr.» ‘Tirans@ripesore the Nation s@pusiness” 
Broadeast. "Canadian Broadeastine ‘Corporation. 24 
(@reruelsvere) skew aly. 


Grabowski’, “Henry. "The seterminants and *Ettects or Industrial 
Researci sand Vevelopment': Princeton, N.J.: 
Econometric Research Program, Research Memorandum 
Nosoz, wep temben 1960, 


Héhner, Ervey SThe Growtlt tof 1 siereticon=— Decline "or 
Accountability". Address to the Ottawa Regional 
Croup Of ther (0s ta tute sO UD tceNGmi ld St hat con, 
1965:. 

Herzbers, Gernarda= “ihewlaenvers fot Science Poluicy = s0tlLawa. 
unpublished convocation address at York Univeristy, 
Oe. 

Herzberg, Gerardo" Pure science and Government 2" "Ottawa. 


Unpublished address at thes Opening or sQucemis 
University. Physmes *hurliding » 1905. 


Herzberg, Gerard ay'Sctence rae Culture’. “Ottawa: Sunpublisned 
Gonvocation address, University or Windsor. lo70. 


Jackson, MeWweee' Method iheury "and socrence wir Polmrrcal 
Science! #se*Paper™ read tthe Fourth Annual Meeting 
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Socal andbehavioral “scrvences, Galoury=Banti, e107 2. 
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Board, LO 7s: 


Krotki, K.J. "The Social, Economic and Demographic Consequences 
of the Divergences between the Age Pyramid and the 
Opportini ty Pyramid’. wePaper=read: atric Annual 
Meeting of the Canadian Sociology and Anthropology 
ASSGcitath on, Wannipecwelo7 Ur 
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Hakothesanford ys .'SixePerspectivessin Search, ofvarlPolicy. 
Remarks prepared for Roundtable on Canadian Science 
Policy ynaGanadvangPolitical Scrence fAssociations 
Momtreal ye lo 2% 


Lalonde, Marc. "The Changing Role of the Prime Minister's 
Office’; Address tofthe, twenty-third Annual 
Meetineeor piLiewinstitute sor meupl te Admins strateonr 
Regina, 197 ie 


Lamontagne, Maurice. Press Conference on Volume II of the 
Report.) Ottawa Psenate Special Committee on, oelence 
Potrey, To 2e 


Eamon. acne heMaurvcepm plexi mors Ques tyonmPe ri odmns Canadian 
Delevisdon Network. = 622) January ore 


MeDousalleeJ-) @ Regulation versus, Politics! ~Papemeread ab 
Annual Meeting of Canadian Political "Association, 
MON Ere ono. 


Melanson, Phialip 9) and Kine. le) lecitimacyas Gompetence: and 
Knowledge. Pe Paper inead Fatethessnnual GMectimepos the 
Newobneilland folaticatssciencesAssocilatinon, po torrcss 
Gone Grr eum tO 7 Ay. 


Moir ae elt sie COnVersat 1 One Om C1 eNLittepande echin real 
Resourcesemiconomuc Challence Eesocial Opportunity @. 
National Aeronautics and Space Administration Report, 
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Nyland, E. et al. Response to the Lamontagne Report. Edmonton: 
Department yous -ly sd cs mlUniversity sot Alpe tay oT on 


GCnuittentontaks “CangCanadasAvree on dpocaence Policy ys 
Address, Fourth Western Canadian Heat Transfer 
Conrerence, Winnipes, 1972. 


Qmaaesiamones Geb, “ Msieheleciiesi(ere) > Mevsie <S) seey dike “She IekeliiSieenyy 
Address to the 58th Annual Meeting, Canadian Pulp and 
Paneer Associatvon,. Montreal, 1972. 


Reaoany Michaela. “Science sand Rolatics =) Emenmines lems Voirsi: 
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eclrmocdemaaudehus, Brigittes | 'Sciencesas a Substitute ston 
Power". Paper presented at Annual Meeting of 
American Political Science Association, Washington, 
De Creme | O72 

obec Chm oi th meeOC Len CeRmooc ety nde the Indi vidualve 


LOVOU Oc birecem th 7cC. Lectures, 61950. 


Seemens on moat. Coltuinentalsinteora tion and Canadian 
Unity". Background Paper, Committee for an 
Independent Canadays toronto, Lov2. 


Wein De Teen Vin sm oCLenGe ancy trans -scpnence 6) Paper readuadt 
Fourth International Conference on Science and 
SO@Ke GypmUeT Cec oNOViy ma 100s laa anee oY Je 


Verbal Presentations - 


Douslas eA. . Panels Discussion of Science and Government, 
Annual Meeting sor "Canadian, ASSociation, OF Physicists, 
Edmonton, 919)/3. 


Panonearcne,m Malti CC ee halelmeliscuss1ONee soc Veneer ands.o lites. 
Forty-second Annual Meetins. Canadian Political 
SGlencCemns = OCGA One imine cme Loy Ol 
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